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<110> Bower, Stanley G. 

Ramseier, Thomas M. 

<120> Directed Genetic Engineering of Xanthomonas campestris 

<130> 38-10 (15824)B 

<150> US 60/279,493 

<151> 2001-03-28 

<160> 69 

<210> 1 

<211> 7356 

<212> DNA 

<213> Xanthomonas campestris 
<22G> 

<221> unsure 

<222> (1)..(7356) 

<223> unsure at all n locations 

<400> 1 

ctccctgcgc aacggcatct acaccatgcc gcagttcctg gagcagcgtt acggcaagtg 60 

gatccgcacg ctgatggcgg tgttctggct gctgctgtac gtgttcgtca atctcacctc 120 

gatcctgtgg ctgggctcga tcgcggtcag ccaggtcacc ggcatggacc agaccctggc 180 

actgaccctg atcggcgtgt tcgcgctggt gtatcagctg tacggcggtt tgaaggccgt 240 

ggccctgacc gacatcgtgc aggtcacttt gctggtgttg ggcggtctgc tggtgaccgg 300 

cctgacgttg tcgcgcatcg gcgatggcgc tggcgtgctg gccggcttca agcagctgtg 360 

gagtgcgcac ccggagcact tccacatgat cctcagcaag gacaacccgt tctacaagga 420 

tctgcctggc ctgagcgtgc tgctgggcgg gctgtgggtg atgaacatca gctactgggg 480 

cttcaaccag tacatcatcc agcgcgcact ggccgccaag aacatcggtg aagcgcagaa 540 

gggcatggtg ttcgcggcct tcctgaagct gctgatgccg gtggtgatcg tggtgccggg 600 

cattgccgca gtggtgctgg caccggatct ggccaagcct gatcaggcgt accccaccat 660 

gatgcagctg ttgccgaccg gcatcctggg cctggtgttt gccgcgctgg tggccgcgat 720 

cgtggcctcg ctggcgtcga agatcaattc ggtggcgacg atctttaccc tggatttcta 780 

cgccaagttc cgcccgcaga ccgagcagaa acagctggtg cgcgtgggtc gcatcgttgc 840 

cggcgtctcg gtgctgatcg gcatcctcac cgcacggccg ttgctgggca acttcgacca 900 

gggcttccag ttcatccagg aattcaccgg cttctttacc cccggtgtgg tggtgatctt 960 
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catgctgggg ctgttctgga agcgtgccaa tgaagctggc gcattgactg cggcgatcgg 1020 
ctcggtggtg ctgtcgttcg cgctcaagat cctgtggccg gaactgccct tcatggaccg 1080 
catcggcgtg gtgttcgtcg ccgcgctggt gctggcggtg gtggtgtcgc tcctgacacc 1140 
ggccacgcag gcacgcgatc tgatccgcac caaggacgtg gcctacggca ccacgctggg 1200 
cttcaagatc ggcgcggtgg gcgtggttgc gattctgatc gcgctgtacg cggtgttctg 1260 
gtaagcgcca gcgcacatca cacgcaataa gtaacgcggc gcggagagca ttctctgcgc 1320 
cgcgttgcgt ttgggcgccg tcactcagag gcgcgcggct tccagttgcg gtgctggcgg 1380 
ggcagcgtcg gtggcgcgtt ggtaccacgg tgtctccaac caggcttcca gcgctgcggc 1440 
aggcatcggc ttggcgatcc agtagccctg gccttcgtcg cagccccagc tgcgcagctg 1500 
tgcgtaggcc tgcgccgact cgatcccttc ggccaccaca cgctggccca ggctgtggcc 1560 
gagctggatc atcgccggca ccagggtgcg gtcggtgcgg ctgtccggca gcgagcggac 1620 
gaaggattga tcgatcttca gcgagctggc cggcagttgt ttgaggtagc tgaaattgct 1680 
gtagccggtg ccgaagtcgt cgatggcgat atgcacgccc agcgccgcaa cggccgccag 1740 
ttgctcggac agatgctcgg ggtggcggat catcgcgctt tcggtgaatt cgatctccag 1800 
ccggcgcggg tcgagcttgt ggcggtccag gccgcggcgc agcaacccga cgaaaccggg 1860 
ttgatccaga tcggcggccg acacgttcaa ggccaggttg aagtccaggc cctgctgttg 192 0 
ccagcgtgcg gcctgggcga tgccctggtc gatcacccag gcggtgatgc ggttgatcag 1980 
cgcggttttt tcagccatcg gaatgaagtc cgacggcatc accgggccga tcatcgggtg 2040 
ctgccagcgc agtagcgctt ccaccgccac gcagcggtga tcgtgcagat ccacgcgcgg 2100 
ctggtagtgc aggcgcagct gattgctgct ggccagcgcg gcgggcaggg cggccagcag 2160 
gcggaaggtg ttgcgctgga ccacgtcgtg cttacgctcg tacaggctcc aggtcagaca 2220 
atgttcgcgg gcgacatcca ctgaggtggt gagcgagcgc agcgtgtcgg cggcgccgta 2280 
gctggtttcc agcaacaccg cgccgatcga ggcgaccgcg gtatgcggaa tgccctggtg 2340 
ctccagcggc gccacgaacc ccttggaaat cttgctgcac agcgcgctca ggcgcagcgg 2400 
gtcggcggtg gtgaccatga aggcgaaggt ggtcggatcc agccggtaca aggcggtgcc 2460 
ggccggcaat ttgctgatca aacgcttgta ggccagcgcc acatagccgt ctgcgtaatc 2520 
ccagcccagc gccttgacca tgtcgcggaa ataatcgctg ccgcacaggt ccaccgcgat 2 580 
cgcggtggcg gcggaatcgg ccgtgcgttg cagcaatacc gcgtccaggt cttcgctgaa 2 640 
gcgcgcgcgg ttgggcaggc cggtggggcc atcgcggtag gtactgctgc gcaggttttc 2700 
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gacccgcagc acggccaggt cgcgcaggcc ttccagttgg atgcgttgct ccgcatccag 27 60 
cccggcacgc gggttggtgc caatcacgca cagcgtgccg atggtgtggc catcgcgcag 282 0 
cttgagcggt gcgccagcgt aaaagcggat atgcggcgca cccagtacca gcgggttgtt 2880 
gcagaagcgc gggtccagca aggcatcggg aatcaccagg acgtcatcgg agcgcagcgc 2940 
gtgcgcgcag aaggcatgtt cgcgcggggt ctcaggcgct tccaggccga cacgggcttt 3 00 0 
gaaccactgg cggtgctcgt ccaccagcga gaccagggcg atctcggtcc ccagcatgcg 3060 
tgcggccatg gcggcgatgg tgtcgaacac cgggtcgggc ggcgagtcca gcaggcaaag 312 0 
accgtgcagg accgccagcc gtgccgcttc atcgagcgca gacgggaggg gggaggcgac 318 0 
aggagcgggc gtggaatgca tgtgcccgta tcggcctcga gcgcggcgac ttgatcacgc 3240 
gcgactggcg ccgttcagtt ggccgcgcgt gcgagtggtg cagcgcggca atccgcacgc 3300 
tgcattcgac actccgcgca gcactggcgg ccgaatcact gcgctgcacc acggcagggc 3360 
gcagacgggt tcgggtgcgc tgtgcctaca gggccgaggg tttgctcgcc gtttgcaacg 342 0 
agcgcgtggt gcatggacac gcacgagata acgttaccag cacgctggat gcggatctgc 3480 
gcgctctgtc ctgatctgta cctgttgtcg attctgtgac ccgcgctgcg atcgcctgcg 3540 
tcgcgggttg gcaaggtctt ggcgcacgcc tgatgcgcgc tgtccgcgga cgccggtctg 3600 
cggcgtccac cttgtctgga gccgagcatg aacaccattc ctcgcctggc gcaacgcctg 3660 
gtcctgatcc ttgccggctt agtgctggcc tcatccgcgc acgccggctt gtccgtgtcg 372 0 
ggcacacagc tgaaggaatc caatggcaat accttgatcc tgcgcggcat caacctgccg 3780 
catgcctggt ttgccgatcg caccgatgcc gcgctggcgc agatcgcggc caccggtgcc 3840 
aacagcgtgc gggtggtgct cagttccggc caccgctgga accgaacgcc cgaggccgag 3900 
gtggcgcgca tcatcgcgcg ctgcaaggcc ctggggttga tcgcggtgct ggaggtgcac 3960 
gacaccaccg gctatggcga agacggcgcc gccggcagcc tggccaatgc cgccagttac 4020 
tggaccagcg tgcgcactgc gctggtgggc caggaagact acgtgatcat caacatcggc 4080 
aacgagccgt tcggcaatca gctcagtgcc agcgaatggg tcaacggcca cgccaatgcg 4140 
atcgccacgc tgcgtggcgc cgggctcacg catgcgctga tggtggatgc gcccaattgg 42 0 0 
ggccaggact ggcagttcta catgcgcgac aacgcggcgg cgttgctggc gcgcgacagc 4260 
cgccgcaacc tgattttcag cgtgcacatg tacgaggtat tcggcagcga cgcggtggtg 432 0 
gacagctacc tgcgcacctt ccgcagcaac aatcttgcgc tggtggtggg cgagttcggc 43 80 
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gccgatcatc gcggcgcgcc cgtggacgag gcggcgatca tgcgccgcgc gcgcgagtac 4440 
ggcgtgggct atctcggctg gtcgtggtcg ggcaacgaca gcagcacgca gtcgctggat 4500 
atcgtgctcg gttgggatcc tgcgcgtttg agcagttggg gacgcagcct gattcagggc 4560 
ccggacggca ttgccgcgac ctcgcgccgt gcgcgggtgt tcggtgcgcg cgtgcgggcg 4620 
atggagtgat gcatcggtgg ttttgcggcg gggcgcgatg tgcctgcaag gatcatcgcg 4680 
tctgctgcgt ttcgggcagt gtgttatgtg aggcgatatc gggtgagtgc agagttcgca 4740 
ggccgcgcac ttgatcggct ggcagcctag atagggcgtt cgacgactgc gctgtgtacg 4800 
caacgtcggt tgtgcttcag cgcaaagaca aagactgacg cgctgtcatc catgagccgc 4860 
ggcgaacgat cacccatgca gaggcagccg cgcaacgtct ttgcgaaagc cggccaaaac 4920 
cgcagcaggc acaccaggcg cttagcgccc gggttcgcgc tgcggtcccg ggcttgggcg 4980 
cttggtgagc ttgcgctgca gcgagcggcg gtgcatgccc agcaggcgcg cggcggcgga 5040 
cacgttgccg ccggtttcgt gcagcgcctg ctggatgtgc tcccactgca ggcggctgag 5100 
cggggtcatc atttcctgcg cggtttcttc ttcgtccgga tcgggcaggt cgtcgtcctc 5160 
ttcgcccagc gcacgcatga tggtggggat gttggctggc ttgggcaggt agtcgtcggc 5220 
gccgagcttg atcgcctcca ccgcggtggc gatgctcgcg tacccggtga ccagcaggat 528 0 
gcgcatgtcc gggcggattt cgcgcagcgg ctggatcagg ttcaatcccg agtcgtggcc 5340 
cagcttcaga tcgatcaagg cgaagtccgg cagcgcgctg cgtgcggtgg acaaggcgct 5400 
ggccgcatcg gtggcggtga gcgtttccac gccgcggcgg gcgaggctgc gttgcaaggt 5460 
acgcagatac agggtgtcgt cgtcgaccag caggccggtg cggatgggag tgctcatgca 5520 
agggcctcgt gttcggagag cggcaggcgg aaaccgacgc gggcgccgct gccttcggcg 5580 
ggaagcatcc acagttcacc ctgcagccgc tcgacggtgg catgcgacag ggccaggccc 5640 
acgcccatgc cgtcgggctt gccgctgttg aacaaggtgc ccggcaacat cgcctgcgag 5700 
gtgtcgaagc ccagcccgta gtcgcgcact tcgccgacca gttggtcgtc ttccacgcgc 5760 
agggtgaggt cgatcagcgg ccggccggcg cgttcgccgg catcggcggc attgttgagc 5820 
agcaccatca gcaggtggct cacgccgggc tgcagcatca gccgcagcgg cgcgtcttca 5880 
ttgcggcgca gctcgatggt cgggcgcacc aggcgccact gttccagcac atcgcgcacc 5940 
gccacctcgc ggctgagatg gccgttgtcg gccggtgctg ccagcgccag cacgcgctcg 6000 
tggcattgca ccagcagctc gcgcagggtt tccaggtctt cgcgcaactc gacctgatcg 6060 
cactggtcgg cgatgtcgtc ggccagcagg gtcatcgtcg ccagcggggt gttgagctca 6120 
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tgcgccaccg aggcggcatg cgtggccagc gccacgatgc cttcgttgcg tgcaaagcgc 6180 
tcgcgcagtg tggagatctc gcgttcgcgc tcgcgcagcg acaacgccag ccgggtggcg 6240 
aacaccagca ccaccacggt ggaaagcagg aagttggccg ccatgcccca catgtgcagg 63 00 
gtcaacgggt cgaagccgcc gtacggcagt ggcaagccga atgcggcgct gatgacgtag 63 60 
ccggccacgc aggccgccgc caccgccatc gcccagctca gcggcagggc gagcgcggcc 6420 
agcgcgatca gcaccaggaa cagcgaaccg aacgggttgg cgatgccgcc gctccagccc 6480 
accatccagg tcagcaccgt cacatcgacc aggatgtggc cgaactcggt ggccgggctg 6540 
accgnnccnn ggtgcgccac ccgcagctgc gcatcccggg cgcacaccgg cggcgcggcc 6600 
accccggccc aaagcggatc ctgccgaagg gagaggccaa ttacacccgt ggcgagcagg 6660 
atgggtggcc gactgtccga gcgaggcctg ttcaacgcat gcctgccagg gtacggcaag 6720 
aactgaagcc ggcttaaagt atttactgtt tggtaataac ttatgcgctt ttgtccaggt 6780 
gttgagttgg ccctttgggg agcgagaaca gggttctcaa atttacccga attccccgca 6840 
tagtgaggag cccccgaatg tttagccaat tcccgtgttt tttaacacct tttgttattg 6900 
ggcccctggg aaaccccggg ctcctgactc cccagtttcg tccgacctct tgtcaggtcc 6960 
cccgagaatt gttttctgtt aaattccccg ggtttagggt ccggatattt caaaggtccg 7020 
ccccccccga ccgggaatct ctaaggtggc ccttgtttga accgtcccct tgtttagtaa 7080 
accaggtccg taataagaat ttcgttaggc taaatttttt tttggatcgg tagccacagt 7140 
tgtgaaagga ttttttttcg ggttttattt ggctaaactt cctgtggctt ttgggggccc 7200 
ttttatacca gcggtggcct tggtcacctt tataactatc cccaaatgtt ttgagtggtg 7260 
cttctcttat tggtcaactc aggggtccct atttttaccc tactccaaat ctatatttcc 7320 
cccgctcggt ggggtattgg tcttattcct gggccg 7355 

<210> 2 
<211> 1002 
<212> DNA 

<213> Xanthomonas campestris 

<400> 2 

atgaacacca ttcctcgcct ggcgcaacgc ctggtcctga tccttgccgg cttagtgctg 60 
gcctcatccg cgcacgccgg cttgtccgtg tcgggcacac agctgaagga atccaatggc 120 
aataccttga tcctgcgcgg catcaacctg ccgcatgcct ggtttgccga tcgcaccgat 180 
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gccgcgctgg cgcagatcgc ggccaccggt gccaacagcg tgcgggtggt gctcagttcc 240 

ggccaccgct ggaaccgaac gcccgaggcc gaggtggcgc gcatcatcgc gcgctgcaag 300 

gccctggggt tgatcgcggt gctggaggtg cacgacacca ccggctatgg cgaagacggc 3 60 

gccgccggca gcctggccaa tgccgccagt tactggacca gcgtgcgcac tgcgctggtg 42 0 

ggccaggaag actacgtgat catcaacatc ggcaacgagc cgttcggcaa tcagctcagt 480 

gccagcgaat gggtcaacgg ccacgccaat gcgatcgcca cgctgcgtgg cgccgggctc 540 

acgcatgcgc tgatggtgga tgcgcccaat tggggccagg actggcagtt ctacatgcgc 600 

gacaacgcgg cggcgttgct ggcgcgcgac agccgccgca acctgatttt cagcgtgcac 660 

atgtacgagg tattcggcag cgacgcggtg gtggacagct acctgcgcac cttccgcagc 720 

aacaatcttg cgctggtggt gggcgagttc ggcgccgatc atcgcggcgc gcccgtggac 780 

gaggcggcga tcatgcgccg cgcgcgcgag tacggcgtgg gctatctcgg ctggtcgtgg 840 

tcgggcaacg acagcagcac gcagtcgctg gatatcgtgc tcggttggga tcctgcgcgt 900 

ttgagcagtt ggggacgcag cctgattcag ggcccggacg gcattgccgc gacctcgcgc 960 

cgtgcgcggg tgttcggtgc gcgcgtgcgg gcgatggagt ga 1002 

<210> 3 

<211> 333 

<212> PRT 

<213> Xanthomonas campestris 

<400> 3 

Met Asn Thr lie Pro Arg Leu Ala Gin Arg Leu Val Leu He Leu Ala 
^ ^ 10 15 

Gly Leu Val Leu Ala Ser Ser Ala His Ala Gly Leu Ser Val Ser Gly 
20 25 30 

Thr Gin Leu Lys Glu Ser Asn Gly Asn Thr Leu He Leu Arg Gly He 
35 40 45 

Asn Leu Pro His Ala Trp Phe Ala Asp Arg Thr Asp Ala Ala Leu Ala 
50 55 60 

Gin He Ala Ala Thr Gly Ala Asn Ser Val Arg Val Val Leu Ser Ser 
^5 70 75 80 

Gly His Arg Trp Asn Arg Thr Pro Glu Ala Glu Val Ala Arg He He 
85 90 95 

Ala Arg Cys Lys Ala Leu Gly Leu He Ala Val Leu Glu Val His Asp 
100 105 
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Thr Thr Gly Tyr Gly Glu Asp Gly Ala Ala Gly Ser Leu Ala Asn Ala 
115 120 125 

Ala Ser Tyr Trp Thr Ser Val Arg Thr Ala Leu Val Gly Gin Glu Asp 
130 135 140 

Tyr Val He He Asn He Gly Asn Glu Pro Phe Gly Asn Gin Leu Ser 
145 150 155 160 

Ala Ser Glu Trp Val Asn Gly His Ala Asn Ala He Ala Thr Leu Arg 
165 170 175 

Gly Ala Gly Leu Thr His Ala Leu Met Val Asp Ala Pro Asn Trp Gly 
180 185 190 

Gin Asp Trp Gin Phe Tyr Met Arg Asp Asn Ala Ala Ala Leu Leu Ala 
195 200 205 

Arg Asp Ser Arg Arg Asn Leu He Phe Ser Val His Met Tyr Glu Val 
210 215 220 

Phe Gly Ser Asp Ala Val Val Asp Ser Tyr Leu Arg Thr Phe Arg Ser 
225 230 235 240 

Asn Asn Leu Ala Leu Val Val Gly Glu Phe Gly Ala Asp His Arg Gly 
245 250 255 

Ala Pro Val Asp Glu Ala Ala He Met Arg Arg Ala Arg Glu Tyr Gly 
260 265 270 

Val Gly Tyr Leu Gly Trp Ser Trp Ser Gly Asn Asp Ser Ser Thr Gin 
275 280 285 

Ser Leu Asp He Val Leu Gly Trp Asp Pro Ala Arg Leu Ser Ser Trp 
290 295 300 

Gly Arg Ser Leu He Gin Gly Pro Asp Gly He Ala Ala Thr Ser Arg 
305 310 315 320 

Arg Ala Arg Val Phe Gly Ala Arg Val Arg Ala Met Glu 
325 330 



<210> 4 
<211> 3627 
<212> DNA 

<213> Xanthomonas campestris 

<400> 4 

ctccctgcgc aacggcatct acaccatgcc gcagttcctg gagcagcgtt acggcaagtg 60 
gatccgcacg ctgatggcgg tgttctggct gctgctgtac gtgttcgtca atctcacctc 12 0 
gatcctgtgg ctgggctcga tcgcggtcag ccaggtcacc ggcatggacc agaccctggc 180 
actgaccctg atcggcgtgt tcgcgctggt gtatcagctg tacggcggtt tgaaggccgt 240 
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ggccctgacc gacatcgtgc aggtcacttt gctggtgttg ggcggtctgc tggtgaccgg 300 
cctgacgttg tcgcgcatcg gcgatggcgc tggcgtgctg gccggcttca agcagctgtg 3 60 
gagtgcgcac ccggagcact tccacatgat cctcagcaag gacaacccgt tctacaagga 420 
tctgcctggc ctgagcgtgc tgctgggcgg gctgtgggtg atgaacatca gctactgggg 480 
cttcaaccag tacatcatcc agcgcgcact ggccgccaag aacatcggtg aagcgcagaa 540 
gggcatggtg ttcgcggcct tcctgaagct gctgatgccg gtggtgatcg tggtgccggg 600 
cattgccgca gtggtgctgg caccggatct ggccaagcct gatcaggcgt accccaccat 660 
gatgcagctg ttgccgaccg gcatcctggg cctggtgttt gccgcgctgg tggccgcgat 72 0 
cgtggcctcg ctggcgtcga agatcaattc ggtggcgacg atctttaccc tggatttcta 780 
cgccaagttc cgcccgcaga ccgagcagaa acagctggtg cgcgtgggtc gcatcgttgc 840 
cggcgtctcg gtgctgatcg gcatcctcac cgcacggccg ttgctgggca acttcgacca 900 
gggcttccag ttcatccagg aattcaccgg cttctttacc cccggtgtgg tggtgatctt 960 
catgctgggg ctgttctgga agcgtgccaa tgaagctggc gcattgactg cggcgatcgg 102 0 
ctcggtggtg ctgtcgttcg cgctcaagat cctgtggccg gaactgccct tcatggaccg 1080 
catcggcgtg gtgttcgtcg ccgcgctggt gctggcggtg gtggtgtcgc tcctgacacc 1140 
ggccacgcag gcacgcgatc tgatccgcac caaggacgtg gcctacggca ccacgctggg 1200 
cttcaagatc ggcgcggtgg gcgtggttgc gattctgatc gcgctgtacg cggtgttctg 12 60 
gtaagcgcca gcgcacatca cacgcaataa gtaacgcggc gcggagagca ttctctgcgc 1320 
cgcgttgcgt ttgggcgccg tcactcagag gcgcgcggct tccagttgcg gtgctggcgg 1380 
ggcagcgtcg gtggcgcgtt ggtaccacgg tgtctccaac caggcttcca gcgctgcggc 1440 
aggcatcggc ttggcgatcc agtagccctg gccttcgtcg cagccccagc tgcgcagctg 1500 
tgcgtaggcc tgcgccgact cgatcccttc ggccaccaca cgctggccca ggctgtggcc 1560 
gagctggatc atcgccggca ccagggtgcg gtcggtgcgg ctgtccggca gcgagcggac 1620 
gaaggattga tcgatcttca gcgagctggc cggcagttgt ttgaggtagc tgaaattgct 1680 
gtagccggtg ccgaagtcgt cgatggcgat atgcacgccc agcgccgcaa cggccgccag 1740 
ttgctcggac agatgctcgg ggtggcggat catcgcgctt tcggtgaatt cgatctccag 1800 
ccggcgcggg tcgagcttgt ggcggtccag gccgcggcgc agcaacccga cgaaaccggg 1860 
ttgatccaga tcggcggccg acacgttcaa ggccaggttg aagtccaggc cctgctgttg 1920 
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ccagcgtgcg gcctgggcga tgccctggtc 
cgcggttttt tcagccatcg gaatgaagtc 
ctgccagcgc agtagcgctt ccaccgccac 
ctggtagtgc aggcgcagct gattgctgct 
gcggaaggtg ttgcgctgga ccacgtcgtg 
atgttcgcgg gcgacatcca ctgaggtggt 
gctggtttcc agcaacaccg cgccgatcga 
ctccagcggc gccacgaacc ccttggaaat 
gtcggcggtg gtgaccatga aggcgaaggt 
ggccggcaat ttgctgatca aacgcttgta 
ccagcccagc gccttgacca tgtcgcggaa 
cgcggtggcg gcggaatcgg ccgtgcgttg 
gcgcgcgcgg ttgggcaggc cggtggggcc 
gacccgcagc acggccaggt cgcgcaggcc 
cccggcacgc gggttggtgc caatcacgca 
cttgagcggt gcgccagcgt aaaagcggat 
gcagaagcgc gggtccagca aggcatcggg 
gtgcgcgcag aaggcatgtt cgcgcggggt 
gaaccactgg cggtgctcgt ccaccagcga 
tgcggccatg gcggcgatgg tgtcgaacac 
accgtgcagg accgccagcc gtgccgcttc 
aggagcgggc gtggaatgca tgtgcccgta 
gcgactggcg ccgttcagtt ggccgcgcgt 
tgcattcgac actccgcgca gcactggcgg 
gcagacgggt tcgggtgcgc tgtgcctaca 
agcgcgtggt gcatggacac gcacgagata 
gcgctctgtc ctgatctgta cctgttgtcg 
tcgcgggttg gcaaggtctt ggcgcacgcc 
cggcgtccac cttgtctgga gccgagc 



gatcacccag gcggtgatgc ggttgatcag 1980 
cgacggcatc accgggccga tcatcgggtg 2 040 
gcagcggtga tcgtgcagat ccacgcgcgg 2100 
ggccagcgcg gcgggcaggg cggccagcag 216 0 
cttacgctcg tacaggctcc aggtcagaca 2220 
gagcgagcgc agcgtgtcgg cggcgccgta 2280 
ggcgaccgcg gtatgcggaa tgccctggtg 2340 
cttgctgcac agcgcgctca ggcgcagcgg 2400 
ggtcggatcc agccggtaca aggcggtgcc 2460 
ggccagcgcc acatagccgt ctgcgtaatc 2520 
ataatcgctg ccgcacaggt ccaccgcgat 2580 
cagcaatacc gcgtccaggt cttcgctgaa 2 640 
atcgcggtag gtactgctgc gcaggttttc 2700 
ttccagttgg atgcgttgct ccgcatccag 2760 
cagcgtgccg atggtgtggc catcgcgcag 2820 
atgcggcgca cccagtacca gcgggttgtt 2880 
aatcaccagg acgtcatcgg agcgcagcgc 2940 
ctcaggcgct tccaggccga cacgggcttt 3000 
gaccagggcg atctcggtcc ccagcatgcg 3060 
cgggtcgggc ggcgagtcca gcaggcaaag 312 0 
atcgagcgca gacgggaggg gggaggcgac 3180 
tcggcctcga gcgcggcgac ttgatcacgc 3240 
gcgagtggtg cagcgcggca atccgcacgc 33 00 
ccgaatcact gcgctgcacc acggcagggc 3360 
gggccgaggg tttgctcgcc gtttgcaacg 3420 
acgttaccag cacgctggat gcggatctgc 3480 
attctgtgac ccgcgctgcg atcgcctgcg 3540 
tgatgcgcgc tgtccgcgga cgccggtctg 3600 

3627 
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<210> 5 

<211> 2730 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> unsure 

<222> {1)..(2730) 

<223> unsure at all n locations 

<400> 5 

tgatgcatcg gtggttttgc ggcggggcgc gatgtgcctg caaggatcat cgcgtctgct 60 
gcgtttcggg cagtgtgtta tgtgaggcga tatcgggtga gtgcagagtt cgcaggccgc 12 0 
gcacttgatc ggctggcagc ctagataggg cgttcgacga ctgcgctgtg tacgcaacgt 180 
cggttgtgct tcagcgcaaa gacaaagact gacgcgctgt catccatgag ccgcggcgaa 240 
cgatcaccca tgcagaggca gccgcgcaac gtctttgcga aagccggcca aaaccgcagc 300 
aggcacacca ggcgcttagc gcccgggttc gcgctgcggt cccgggcttg ggcgcttggt 360 
gagcttgcgc tgcagcgagc ggcggtgcat gcccagcagg cgcgcggcgg cggacacgtt 42 0 
gccgccggtt tcgtgcagcg cctgctggat gtgctcccac tgcaggcggc tgagcggggt 480 
catcatttcc tgcgcggttt cttcttcgtc cggatcgggc aggtcgtcgt cctcttcgcc 540 
cagcgcacgc atgatggtgg ggatgttggc tggcttgggc aggtagtcgt cggcgccgag 600 
cttgatcgcc tccaccgcgg tggcgatgct cgcgtacccg gtgaccagca ggatgcgcat 660 
gtccgggcgg atttcgcgca gcggctggat caggttcaat cccgagtcgt ggcccagctt 720 
cagatcgatc aaggcgaagt ccggcagcgc gctgcgtgcg gtggacaagg cgc tggccgc 78 0 
atcggtggcg gtgagcgttt ccacgccgcg gcgggcgagg ctgcgttgca aggtacgcag 840 
atacagggtg tcgtcgtcga ccagcaggcc ggtgcggatg ggagtgctca tgcaagggcc 900 
tcgtgttcgg agagcggcag gcggaaaccg acgcgggcgc cgctgccttc ggcgggaagc 960 
atccacagtt caccctgcag ccgctcgacg gtggcatgcg acagggccag gcccacgccc 1020 
atgccgtcgg gcttgccgct gttgaacaag gtgcccggca acatcgcctg cgaggtgtcg 1080 
aagcccagcc cgtagtcgcg cacttcgccg accagttggt cgtcttccac gcgcagggtg 1140 
aggtcgatca gcggccggcc ggcgcgttcg ccggcatcgg cggcattgtt gagcagcacc 1200 
atcagcaggt ggctcacgcc gggctgcagc atcagccgca gcggcgcgtc ttcattgcgg 1260 
cgcagctcga tggtcgggcg caccaggcgc cactgttcca gcacatcgcg caccgccacc 1320 
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tcgcggctga gatggccgtt gtcggccggt gctgccagcg ccagcacgcg ctcgtggcat 1380 
tgcaccagca gctcgcgcag ggtttccagg tcttcgcgca actcgacctg atcgcactgg 1440 
tcggcgatgt cgtcggccag cagggtcatc gtcgccagcg gggtgttgag ctcatgcgcc 1500 
accgaggcgg catgcgtggc cagcgccacg atgccttcgt tgcgtgcaaa gcgctcgcgc 1560 
agtgtggaga tctcgcgttc gcgctcgcgc agcgacaacg ccagccgggt ggcgaacacc 1620 
agcaccacca cggtggaaag caggaagttg gccgccatgc cccacatgtg cagggtcaac 1680 
gggtcgaagc cgccgtacgg cagtggcaag ccgaatgcgg cgctgatgac gtagccggcc 1740 
acgcaggccg ccgccaccgc catcgcccag ctcagcggca gggcgagcgc ggccagcgcg 1800 
atcagcacca ggaacagcga accgaacggg ttggcgatgc cgccgctcca gcccaccatc 1860 
caggtcagca ccgtcacatc gaccaggatg tggccgaact cggtggccgg gctgaccgnn 1920 
ccnnggtgcg ccacccgcag ctgcgcatcc cgggcgcaca ccggcggcgc ggccaccccg 1980 
gcccaaagcg gatcctgccg aagggagagg ccaattacac ccgtggcgag caggatgggt 2 040 
ggccgactgt ccgagcgagg cctgttcaac gcatgcctgc cagggtacgg caagaactga 2100 
agccggctta aagtatttac tgtttggtaa taacttatgc gcttttgtcc aggtgttgag 2160 
ttggcccttt ggggagcgag aacagggttc tcaaatttac ccgaattccc cgcatagtga 2220 
ggagcccccg aatgtttagc caattcccgt gttttttaac accttttgtt attgggcccc 2280 
tgggaaaccc cgggctcctg actccccagt ttcgtccgac ctcttgtcag gtcccccgag 2340 
aattgttttc tgttaaattc cccgggttta gggtccggat atttcaaagg tccgcccccc 2400 
ccgaccggga atctctaagg tggcccttgt ttgaaccgtc cccttgttta gtaaaccagg 2460 
tccgtaataa gaatttcgtt aggctaaatt tttttttgga tcggtagcca cagttgtgaa 2 52 0 
aggatttttt ttcgggtttt atttggctaa acttcctgtg gcttttgggg gcccttttat 2580 
accagcggtg gccttggtca cctttataac tatccccaaa tgttttgagt ggtgcttctc 2640 
ttattggtca actcaggggt ccctattttt accctactcc aaatctatat ttcccccgct 2700 
cggtggggta ttggtcttat tcctgggccg 2730 

<210> 6 
<211> 731 
<212> DNA 

<213> Xanthomonas campestris 

<400> 6 

11 



gcaaggcatc gggaatcacc aggacgtcat cggagcgcag cgcgtgcgcg cagaaggcat 60 

gttcgcgcgg ggtctcaggc gcttccaggc cgacacgggc tttgaaccac tggcggtgct 12 0 

cgtccaccag cgagaccagg gcgatctcgg tccccagcat gcgtgcggcc atggcggcga 180 

tggtgtcgaa caccgggtcg ggcggcgagt ccagcaggca aagaccgtgc aggaccgcca 240 

gccgtgccgc ttcatcgagc gcagacggga ggggggaggc gacaggagcg ggcgtggaat 300 

gcatgtgccc gtatcggcct cgagcgcggc gacttgatca cgcgcgactg gcgccgttca 360 

gttggccgcg cgtgcgagtg gtgcagcgcg gcaatccgca cgctgcattc gacactccgc 42 0 

gcagcactgg cggccgaatc actgcgctgc accacggcag ggcgcagacg ggttcgggtg 480 

cgctgtgcct acagggccga gggtttgctc gccgtttgca acgagcgcgt ggtgcatgga 540 

cacgcacgag ataacgttac cagcacgctg gatgcggatc tgcgcgctct gtcctgatct 600 

gtacctgttg tcgattctgt gacccgcgct gcgatcgcct gcgtcgcggg ttggcaaggt 660 

cttggcgcac gcctgatgcg cgctgtccgc ggacgccggt ctgcggcgtc caccttgtct 72 0 

ggagccgagc a 732 

<210> 7 
<211> 746 
<212> DNA 

<213> Xanthomonas campestris 

<400> 7 

atgcatcggt ggttttgcgg cggggcgcga tgtgcctgca aggatcatcg cgtctgctgc 60 

gtttcgggca gtgtgttatg tgaggcgata tcgggtgagt gcagagttcg caggccgcgc 12 0 

acttgatcgg ctggcagcct agatagggcg ttcgacgact gcgctgtgta cgcaacgtcg 180 

gttgtgcttc agcgcaaaga caaagactga cgcgctgtca tccatgagcc gcggcgaacg 240 

atcacccatg cagaggcagc cgcgcaacgt ctttgcgaaa gccggccaaa accgcagcag 300 

gcacaccagg cgcttagcgc ccgggttcgc gctgcggtcc cgggcttggg cgcttggtga 360 

gcttgcgctg cagcgagcgg cggtgcatgc ccagcaggcg cgcggcggcg gacacgttgc 420 

cgccggtttc gtgcagcgcc tgctggatgt gctcccactg caggcggctg agcggggtca 480 

tcatttcctg cgcggtttct tcttcgtccg gatcgggcag gtcgtcgtcc tcttcgccca 540 

gcgcacgcat gatggtgggg atgttggctg gcttgggcag gtagtcgtcg gcgccgagct 600 

tgatcgcctc caccgcggtg gcgatgctcg cgtacccggt gaccagcagg atgcgcatgt 660 

ccgggcggat ttcgcgcagc ggctggatca ggttcaatcc cgagtcgtgg cccagcttca 720 
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gatcgatcaa ggcgaagtcc ggcagc 



746 



<210> 8 
<211> 30 
<212> DNA 

<213> Xanthomonas campestris 

<400> 8 

aaaactgcag ccagcaaggc atcgggaatc 



<210> 9 
<211> 30 
<212> DNA 

<213> Xanthomonas campestris 

<400> 9 

acgagtcgac tcggctccag acaaggtgga 



<210> 10 
<211> 30 
<212> DNA 

<213> Xanthomonas campestris 

<400> 10 

acgagtcgac tctgctgcgt ttcgggcagt 3 0 



<210> 11 
<211> 30 
<212> DNA 

<213> Xanthomonas campestris 

<400> 11 

ctagtctaga aacgctcacc gccaccgatg 



<210> 12 

<211> 19 

<212> DNA 

<213> Xanthomonas campestris 

<400> 12 

ctacagggcc gagggtttg 



<210> 13 
<211> 21 
<212> DNA 
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<213> Xanthomonas campestris 

<400> 13 



cagcgcgtca gtctttgtct t 21 

<210> 14 
<211> 23 
<212> DNA 

<213> Xanthomonas campestris 

<400> 14 

cggtggggcc atcgcggtag gta 23 

<210> 15 
<211> 24 
<212> DNA 

<213> Xanthomonas campestris 

<400> 15 

cgtcgagcgg ctgcagggtg aact 24 



<210> 16 
<211> 329 
<212> PRT 

<213> Streptomyces lividans 

<400> 16 

Met Arg Asn Ala Arg Ser Thr Leu He Thr Thr Ala Gly Met Ala Phe 
^5 10 15 

Ala Val Leu Gly Leu Leu Phe Ala Leu Ala Gly Pro Ser Ala Gly Arg 
20 25 30 

Ala Glu Ala Ala Ala Gly Gly He His Val Ser Asn Gly Arg Val Val 
35 40 45 

Glu Gly Asn Gly Ser Ala Phe Val Met Arg Gly Val Asn His Ala Tyr 
50 55 60 

Thr Trp Tyr Pro Asp Arg Thr Gly Ser He Ala Asp He Ala Ala Lys 
^5 70 75 80 

Gly Ala Asn Thr Val Arg Val Val Leu Ser Ser Gly Gly Arg Trp Thr 
85 90 95 

Lys Thr Ser Ala Ser Glu Val Ser Ala Leu He Gly Gin Cys Lys Ala 
100 105 110 

Asn Lys Val He Cys Val Leu Glu Val His Asp Thr Thr Gly Tyr Gly 
115 120 125 
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Lys Asp Gly Ala Thr Ser Leu Asp Gin Ala Gly Asp Tyr Trp Val Gly 
130 135 140 

Val Lys Ser Ala Ala Trp Arg Ala Gin Glu Asp Tyr Val Val Val Asn 
145 150 155 160 

He Gly Asn Glu Pro Phe Gly Asn Thr Asn Tyr Ala Ala Trp Thr Asp 
165 170 175 

Ala Thr Lys Ser Ala He Gly Lys Leu Arg Gly Ala Gly Leu Gly His 
180 185 190 

Ala Leu Met Val Asp Ala Pro Asn Trp Gly Gin Asp Trp Ser Gly Thr 
195 200 205 

Met Arg Ser Asn Ala Ala Ser Val Phe Ala Ser Asp Pro Asp Arg Asn 
210 215 220 

Thr Val Phe Ser He His Met Tyr Gly Val Tyr Asp Thr Ala Ala Glu 
225 230 235 240 

Val Arg Asp Tyr Leu Asn Ala Phe Val Gly Asn Gly Leu Pro He Val 
245 250 255 

Val Gly Glu Phe Gly Asp Gin His Ser Asp Gly Asn Pro Asp Glu Asp 
260 265 270 

Ala He Met Ala Thr Ala Gin Ser Leu Gly Val Gly Tyr Leu Gly Trp 
275 280 285 

Ser Trp Ser Gly Asn Gly Gly Gly Val Glu Tyr Leu Asp Met Val Asn 
290 295 300 

Gly Phe Asp Pro Asn Ser Leu Thr Ser Trp Gly Asn Arg He Leu Tyr 
305 310 315 320 

Gly Ser Asn Gly He Ala Ala Thr Ser 
325 



<210> 17 

<211> 325 

<212> PRT 

<213> Caldocellum saccharolyticum 

<400> 17 

Met Arg Leu Lys Thr Lys He Arg Lys Lys Trp Leu Ser Val Leu Cys 
1 5 10 15 

Thr Val Val Phe Leu Leu Asn He Leu Phe He Ala Asn Val Thr He 
20 25 30 

Leu Pro Lys Val Gly Ala Ala Thr Ser Asn Asp Gly Val Val Lys He 
35 40 45 
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Asp Thr Ser Thr Leu He Gly Thr Asn His Ala His Cys Trp Tyr Arg 
50 55 60 



Asp Arg Leu Asp Thr Ala Leu Arg Gly He Arg Ser Trp Gly Met Asn 
^5 70 75 80 

Ser Val Arg Val Val Leu Ser Asn Gly Tyr Arg Trp Thr Lys He Pro 
85 90 95 

Ala Ser Glu Val Ala Asn He He Ser Leu Ser Arg Ser Leu Gly Phe 
100 105 110 

Lys Ala He He Leu Glu Val His Asp Thr Thr Gly Tyr Gly Glu Asp 
115 120 125 

Gly Ala Ala Cys Ser Leu Ala Gin Ala Val Glu Tyr Trp Lys Glu He 
130 135 140 

Lys Ser Val Leu Asp Gly Asn Glu Asp Phe Val He He Asn He Gly 
145 150 155 160 

Asn Glu Pro Tyr Gly Asn Asn Asn Tyr Gin Asn Trp Val Asn Asp Thr 
165 170 175 

Lys Asn Ala He Lys Ala Leu Arg Asp Ala Gly Phe Lys His Thr He 
180 185 190 

Met Val Asp Ala Pro Asn Trp Gly Gin Asp Trp Ser Asn Thr Met Arg 
195 200 205 

Asp Asn Ala Gin Ser He Met Glu Ala Asp Pro Leu Arg Asn Leu Val 
210 215 220 

Phe Ser He His Met Tyr Gly Val Tyr Asn Thr Ala Ser Lys Val Glu 
225 230 235 240 

Glu Tyr He Lys Ser Phe Val Asp Lys Gly Leu Pro Leu Val He Gly 
245 250 255 

Glu Phe Gly His Gin His Thr Asp Gly Asp Pro Asp Glu Glu Ala He 
260 265 270 

Val Arg Tyr Ala Lys Gin Tyr Lys He Gly Leu Phe Ser Trp Ser Trp 
275 280 285 

Cys Gly Asn Ser Ser Tyr Val Gly Tyr Leu Asp Met Val Asn Asn Trp 
290 295 300 

Asp Pro Asn Asn Pro Thr Pro Trp Gly Gin Trp Tyr Lys Thr Asn Ala 
305 310 315 320 

He Gly Thr Ser Ser 
325 



<210> 18 
<211> 3461 



16 



<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . , (2461) 

<400> 18 



atcagttcga 


aaccctcgcc 


gtagcgcgcg 


atcaccaacg 


y N— ' ci U- y y 




0 u 


cgcaagaggg 


ggctgaccag 


cacgctgcga 


atgacgctgc 


catcgt tgaa 


Cf p crcr t" r5 i~ p rr 


_L Zi W 


atctcgcctt 


cgcgcttgac 


gcggctggtc 


tcgatgatct 


crcrccTQaccta 


p cr p p f5 p p ;r rr 1" 


-LOU 


tcctgctgcc 


gcagctgcgc 


gttgcgctcc 


tcaaccaata 


c err* Cf CT f p (TP rr 


uL-L,yyL-yL-yc 


9 AH 

Z 4t U 


tcggcttgca 


ggcgggcggc 


atccaccttg 


t c c Qcrcr t c t cr 


c t gcggccgc 


^yy L-y wcn^^_-Vj 


fi n 

0 V U 


ttggcatggc 


gctgcttgtt 


ctgctcgcgc 


gccaccttgt 


v^o.^ ^ y y y > 


UL-L-L^LL-ydL-C 


0 0 u 


aggcctgcct 


tgagcagttg 


ttcttgaaga 


ggattgcgca 




^^^^CLCn^yy L-dd 


A9 n 


cgtgcacaca 


gtttaacgcg 


accggcgtgg 


tggccgccga 


CTC cr c a p 3 a cfO" 


L-y yv,.^ L-yL-i^ 


AS n 

0 U 


ccaggaggcc 


tgaaccaggc 


tgttcaggct 


taaccrccact 


afcpaas^prrp 


^ uy v^ciy ou^y 


ZL n 

J U 


cagccgggcg 


cggccggtgc 


taggaatcgg 


catgtacccc 


catacactcc 


gggtgctccg 


600 


cgccggccgc 


acccacctga 


caacttactc 


gctacgtttc 


ggtagccgct 


cttcataccg 


660 


ctgagccgtt 


gtgcacgcgc 


tgctgcactg 


ggctgccgtc 


gttgcctgta 


gcgcgcaggt 


720 


tgcgccccga 


gcccggcctg 


ctggacgtca 


cggcatccat 


accggcaacc 


accgccgcca 


780 


ttcatcagca 


ccgcgcgcaa 


tgcgtcggcg 


cgagtgcgac 


cgtgcacgcc 


ctcggcatcg 


840 


aaccggccgc 


acgtttcgcg 


gctgttgtgc 


agtgaatacg 


tatgcacagg 


gtcaatgctg 


900 


cgccgcgatg 


cgcgcttagc 


atcaccgcgc 


gccgcacgcc 


gtggggcgcg 


ctttccggaa 


960 


caggggccgg 


agggcattgc 


tgcatgcatc 


gctgtgcggg 


atg cgt gcg 
Met Arg Ala 
1 


tec act 
Ser Thr 
5 


1015 



gat cag gag aca cac ccg atg cac gcc acc tct cgc ccc tgt cca cgc 1063 
Asp Gin Glu Thr His Pro Met His Ala Thr Ser Arg Pro Cys Pro Arg 
10 15 20 



acg ttc tgg caa cgc get cac cag ttg ctg ttg ate gcg ctg acc ttg 1111 
Thr Phe Trp Gin Arg Ala His Gin Leu Leu Leu He Ala Leu Thr Leu 
25 30 35 

ttg ctg acc acc gcc age gca cag gcc gac gtc ate ctg cat gcg ttc 1159 
Leu Leu Thr Thr Ala Ser Ala Gin Ala Asp Val He Leu His Ala Phe 
40 45 50 
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aac tgg ccc tac gcc acg gtg gaa gcg cgc gcc aag cag ate gcc gat 12 07 
Asn Trp Pro Tyr Ala Thr Val Glu Ala Arg Ala Lys Gin He Ala Asp 
55 60 65 

gcc ggg tat cgc aag gta ctg gtc gca ccg gcg tat cgc tec gaa ggc 1255 
Ala Gly Tyr Arg Lys Val Leu Val Ala Pro Ala Tyr Arg Ser Glu Gly 
70 75 80 85 

agt gcc tgg tgg gcg cgc tac cag ccg cag gat ate cgc ctg ate gac 13 03 
Ser Ala Trp Trp Ala Arg Tyr Gin Pro Gin Asp He Arg Leu He Asp 
90 95 100 

aat cea etc ggc gac acc ace gcg ttc gcg cgc atg gtg cag gca ctg 1351 
Asn Pro Leu Gly Asp Thr Thr Ala Phe Ala Arg Met Val Gin Ala Leu 
105 110 115 

gcc aat aac ggc gtg gaa acc tat gcc gac gtg gtg ttc aac cac atg 1399 
Ala Asn Asn Gly Val Glu Thr Tyr Ala Asp Val Val Phe Asn His Met 
120 125 130 

gcc aac gaa gca gca acg cgc teg gac etc aat tac ccc ggc age gcg 1447 
Ala Asn Glu Ala Ala Thr Arg Ser Asp Leu Asn Tyr Pro Gly Ser Ala 
135 140 145 

gtg ctg gcg cag tac gcg gcc aat cct ggg cgc tac gat gca ctg cgc 1495 
Val Leu Ala Gin Tyr Ala Ala Asn Pro Gly Arg Tyr Asp Ala Leu Arg 
150 155 160 165 

ctg ttc ggc acc gtg cag tee aac ttt ttg age ggc agt gat ttc ggg 1543 
Leu Phe Gly Thr Val Gin Ser Asn Phe Leu Ser Gly Ser Asp Phe Gly 
170 175 ISO 

ccg gcg caa tgc ate age aac tac aac gat gee ttc cag gtg cgc aat 1591 
Pro Ala Gin Cys He Ser Asn Tyr Asn Asp Ala Phe Gin Val Arg Asn 
185 190 195 

tac cgc ate tgc ggc ggc ggc age gat ccg ggc ctg ccg gat ctg etc 1639 
Tyr Arg He Cys Gly Gly Gly Ser Asp Pro Gly Leu Pro Asp Leu Leu 
200 205 210 

ggc aac gat tgg gtg gtg cag cag cag cgc gee tac ctg cag gcg etc 1687 
Gly Asn Asp Trp Val Val Gin Gin Gin Arg Ala Tyr Leu Gin Ala Leu 
215 220 225 

aag ggc ctg ggc gtc acc ggc ttc cgc gtg gac gcg gcc aag cac atg 1735 
Lys Gly Leu Gly Val Thr Gly Phe Arg Val Asp Ala Ala Lys His Met 
230 235 240 245 

ace ttc gac cat etc aac cgc gtg ttc gat gcc ggc ate cgc tec ggt 1783 
Thr Phe Asp His Leu Asn Arg Val Phe Asp Ala Gly He Arg Ser Gly 
250 255 260 

gtg tac gtg ttt ggt gaa gtg ate ace ggc ggt ggc age ggc aat ggc 1831 
Val Tyr Val Phe Gly Glu Val He Thr Gly Gly Gly Ser Gly Asn Gly 
265 270 275 

gac tac gac cag ttc ctg gcg ccg tat ctg caa tec acc ccg eat gcc 1879 
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Asp Tyr Asp Gin Phe Leu Ala Pro Tyr Leu Gin Ser Thr Pro His Ala 
280 285 290 



gcc tac gat ttc ccg ctg ttc aac gcg gta cgc acg gcc ttc ggt gtg 1927 
Ala Tyr Asp Phe Pro Leu Phe Asn Ala Val Arg Thr Ala Phe Gly Val 
295 300 305 

ggt gcg age atg caa cag ttg gtg gac ccg gcg tec gcc ggg eag gee 1975 
Gly Ala Ser Met Gin Gin Leu Val Asp Pro Ala Ser Ala Gly Gin Ala 
310 315 320 325 

ttg eeg ggc aac egt gca gtc acc ttt gee gtg acg cat gac ate eec 2 023 
Leu Pro Gly Asn Arg Ala Val Thr Phe Ala Val Thr His Asp He Pro 
330 335 340 

aat aac gcg gge ttc cge tae gcg att etc gac ccg gtc gat gaa acg 2071 
Asn Asn Ala Gly Phe Arg Tyr Ala He Leu Asp Pro Val Asp Glu Thr 
345 350 355 

ctg gcc tat gcg tae ttg ctg ggc egc aac ggc ggc gtg ccg atg gtc 2119 
Leu Ala Tyr Ala Tyr Leu Leu Gly Arg Asn Gly Gly Val Pro Met Val 
360 365 370 

tac acc gac aac aac gaa age gge gac aac cge tgg gtc aat gcc tat 2167 
Tyr Thr Asp Asn Asn Glu Ser Gly Asp Asn Arg Trp Val Asn Ala Tyr 
375 380 385 

ctg cgc gat gat ctg cgc cgc atg att ggc ttc cac aac ggc gtg cag 2215 
Leu Arg Asp Asp Leu Arg Arg Met He Gly Phe His Asn Gly Val Gin 
390 395 400 405 

ggc age gac atg cag gtg ctg tea tec agt gcc tge cac ate ctg ttc 22 63 
Gly Ser Asp Met Gin Val Leu Ser Ser Ser Ala Cys His He Leu Phe 
410 415 420 



cgc cgc ggc age etc ggc ate gtg ggc ate aac aag tge gge aac ccg 2311 
Arg Arg Gly Ser Leu Gly He Val Gly He Asn Lys Cys Gly Asn Pro 
425 430 435 

gtc aac acc acc gtc gee atg aac ggc age gtg ttg ttc tgg aat gcg 2359 
Val Asn Thr Thr Val Ala Met Asn Gly Ser Val Leu Phe Trp Asn Ala 
440 445 450 

gat tae gtc gat gca ctg ggt tee ggc acc gtg gtg cgc ate tec agt 2407 
Asp Tyr Val Asp Ala Leu Gly Ser Gly Thr Val Val Arg He Ser Ser 
455 460 465 

ggc teg tac ace ttc acc ctg ccg gcg egg cag gcg egt atg tgg cga 2455 
Gly Ser Tyr Thr Phe Thr Leu Pro Ala Arg Gin Ala Arg Met Trp Arg 
470 475 480 485 

egt tga ttttgcagac gcgctgcagc acggtctgtt ttccgtaggt gaeateeagg 2511 
Arg 

eaaecaggga acaecageag atecegctga gtagcaacae cgacgectte atgggtgcag 2571 

cecgeatgaa ggegtegatg cgttaggcaa eegaaaaaat etacaaegac gcatettttt 2631 
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cattgctggc ggcatttcag gaccacgcga tgacgcgcac ggttaccagc aggcgccctc 2 691 

gcgcgcatgc caaccaaaga tgaactgtcc gcgcaccgca acccatcaat gcaacccgtt 2751 

cgcacggcgc gcgtacctac gagcggtcgc tgcaattgct tccttctgct gcgcggcgac 2811 

catcgtggcg agcgccatgc gagcactaca cgcatgacat cgccctcccc catcgatggt 2871 

gcacgccgga gcatgcgatg cctctctact ttgtccgcca tggggaatcg ctcgccaacg 2931 

aacagaacta cttcgctggt tcccagaatt cgccgctgac ccggctcggc cggcatcagg 2991 

cgcagcaggc cgcgctacgt gcagcaacgc gcactgcact tcgaccaggt gcatgtctcc 3 051 

acgctggagc gcgcgcaggc aacggcagcc atcatcctgc atgacgttgc gcccatgccc 3111 

gaggtcgttt ccagcgcggc actggtggaa cgcaacttcg gcatcttcgc cggcaagaac 3171 

aagaccttga tcaagaagtc ggtcggccat gcggtgtttg aacgctactt ccatgatgcc 3231 

gatggcgcgc caccggacgg cgaacactgg atggatatgt acgcccgctg caagacctac 3291 

tacgagaccg tgctggcgcc gctggatcag caagccaagc acgtgctggt cgtcgcgcac 3351 

aaatacatcg tggaagtctt agcgctgatc gcatccgggc tgccgccagc ggagtacatc 3411 

gacttccgct tgcccaactc gcgcccgctg tcatgggacg aactcaagca 3461 

<210> 19 
<211> 3713 
<212> DNA 

<213> Xanthomonas campestris 



tcattggcgt cggcgcgatt gtggcgagct ttctgccctg gctgctgacg cgctggggcg 60 

tagacaacac tgcacctgcc ggcgagctgc ccgatagcgt gcgctacgcg ttctacctag 12 0 

gtgcggcggt gttgttcctg tcgatcagct ggacggtgct gcgcacgcgc gaatacagcc 180 

cggccgagct ggcggcgttt gaaccggcgc cggcaccggc tgccgcgcaa ctggccgcca 240 

ccgatcaacc cagcctgcag gccagcgtgc tgtggtgtct gggcgggttg ctgctggccg 3 00 

ctgccatcgc ctggcagcac ggcgatcgca tgttgtacgt gctggcgggc ctgtgcatcg 360 

cctatggcgt gctgctggcg ttggcgcgcg tgctgccgcg tggcggcatg ctggtcgcaa 42 0 

tcatgcacga tctgcgccac atgccgcaga cgatgcggcg cctggcctgg gtgcagttct 480 



<220> 
<221> 
<222> 



CDS 

(1001) . . (2713) 



<400> 
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tttcgtggtt 


tgcgctgttt 


gcgatgtgga 


tctacaccac 


cgcggcagtg 


acgcaggtgc 


540 


atttcggcgc 


acgcgatacc 


gtctcggccg 


cctacaacga 


cggggcgaac 


tgggtgggtg 


600 


tgttgttcgg 


cgcctacaac 


ggctttgccg 


cgctcgccgc 


caccgtcatc 


ccgctgatgg 


660 


tgcgtgcgat 


cgggctgcgc 


tggagccacc 


tgtgcaacct 


gtggctgggt 


gcggcggggt 


720 


tgttgtcgat 


gctgttcatc 


cgcgacccgt 


actggctgct 


gctgtcgatg 


ctgggcgtcg 


780 


gttttgcctg 


ggcctcgatc 


ctgtccttgc 


cctatgcact 


gctgtccgac 


agcgtgcccg 


840 


ccgccaagat 


gggcgtgtat 


atgggcatct 


tcaatttctt 


tatcgtgatt 


ccgcaattgg 


900 


ttgccgccag 


cgccctgggc 


ttcgtgctcc 


gcgtgtggct 


gggcgggcaa 


ccgatctacg 


960 


cgctggcgat 


cggcggcttg 


agcctgatcg 


tggccggtgt 


gtg cgt ggt 


' gcg ggt 


1015 



Val Arg Gly Ala Gly 
1 5 

ccc aag cgc cca ggg agg gca atg atg cgc age gtc ttg atg gca gcc 1063 
Pro Lys Arg Pro Gly Arg Ala Met Met Arg Ser Val Leu Met Ala Ala 
10 15 20 

atg ctg ctt tat teg gga gca gcc tgc get gcg cct gca ecc ggt gat 1111 
Met Leu Leu Tyr Ser Gly Ala Ala Cys Ala Ala Pro Ala Pro Gly Asp 
25 30 35 

tae tac ggc acc ctg gaa ccg ttc gcc gcc gat gcg gtg tat ttc gtg 1159 
Tyr Tyr Gly Thr Leu Glu Pro Phe Ala Ala Asp Ala Val Tyr Phe Val 
40 45 50 

gtc acc gat cgc ttc gtc aac ggc gac acg ggc aac gat cac cgc gac 12 07 
Val Thr Asp Arg Phe Val Asn Gly Asp Thr Gly Asn Asp His Arg Asp 
55 60 65 

cag ggc ggc gca cat cgc age ttc gat gtg ccc aca ccg tgc gac ggt 1255 
Gin Gly Gly Ala His Arg Ser Phe Asp Val Pro Thr Pro Cys Asp Gly 
70 75 80 85 

ggc gtg ggc gac aac ate ggt tac etc ggc ggc gac ttc aag ggc ate 13 03 
Gly Val Gly Asp Asn He Gly Tyr Leu Gly Gly Asp Phe Lys Gly He 
90 95 100 

gtc gat cat gcc gac tac att cgc ggc etc ggc ttt ggc gcg gtg tgg 13 51 
Val Asp His Ala Asp Tyr He Arg Gly Leu Gly Phe Gly Ala Val Trp 
105 110 115 

ate acc ccg ate gtc gac aac ccg gac gaa gcg ttc acc ggt ggc aag 1399 
He Thr Pro He Val Asp Asn Pro Asp Glu Ala Phe Thr Gly Gly Lys 
120 125 130 

ccc ate acc tgc gag age acg etc age gat cac ggc aag acc ggt tat 1447 
Pro He Thr Cys Glu Ser Thr Leu Ser Asp His Gly Lys Thr Gly Tyr 
135 140 245 

cac ggc tat tgg ggc gtc aat ttt tac agg etc gac gaa cat etc ecc 1495 
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His Gly Tyr Trp Gly Val Asn Phe Tyr Arg Leu Asp Glu His Leu Pro 
150 155 160 165 



age ccg ggg ctg gat ttc gcc ggg ttc acg cgc gcc atg cac gcc aat 1543 
Ser Pro Gly Leu Asp Phe Ala Gly Phe Thr Arg Ala Met His Ala Asn 
170 175 180 

gac ctg aag gtg gtg ctg gat ate gtc ggc aac cac ggc teg ccc gcc 1591 
Asp Leu Lys Val Val Leu Asp He Val Gly Asn His Gly Ser Pro Ala 
185 190 195 

tac age atg ccg gtg geg cag ccc ggg ttt ggc aag etc tac gae gca 163 9 
Tyr Ser Met Pro Val Ala Gin Pro Gly Phe Gly Lys Leu Tyr Asp Ala 
200 205 210 

cag ggc egc ctg gtt gcc gat eat cag aac etc gea ccc gca cag etc 1687 
Gin Gly Arg Leu Val Ala Asp His Gin Asn Leu Ala Pro Ala Gin Leu 
215 220 225 

gac ccg gcg cac aac ccg ttg cac geg ttc tac aac ace age ggc ggc 1735 
Asp Pro Ala His Asn Pro Leu His Ala Phe Tyr Asn Thr Ser Gly Gly 
230 235 240 245 

ctg gcg gaa ttg teg gac etc aat gaa gac aac ccg get gtg ctg gac 1783 
Leu Ala Glu Leu Ser Asp Leu Asn Glu Asp Asn Pro Ala Val Leu Asp 
250 255 260 

tat eta gee ggc gee tac ctg cag tgg atg gag eag ggt gcc gat gcg 1831 
Tyr Leu Ala Gly Ala Tyr Leu Gin Trp Met Glu Gin Gly Ala Asp Ala 
265 270 275 

ttt cge ate gae acc ate ggc tgg atg cca gac cgc ttc tgg cat gee 1879 
Phe Arg He Asp Thr He Gly Trp Met Pro Asp Arg Phe Trp His Ala 
280 285 290 

ttc gta gcg egg ate cgc gag aaa cgc ccg ggc gtt ttc atg ttt ggc 1927 
Phe Val Ala Arg He Arg Glu Lys Arg Pro Gly Val Phe Met Phe Gly 
295 300 305 

gaa gcc ttc gac tac gac ccg gcc aag ate gee ggc cac acc tgg gcg 1975 
Glu Ala Phe Asp Tyr Asp Pro Ala Lys He Ala Gly His Thr Trp Ala 
310 315 320 325 

egc aac gcc ggc gtc age gtg ctg gac ttc ccg etc aaa eag eag eta 2 023 
Arg Asn Ala Gly Val Ser Val Leu Asp Phe Pro Leu Lys Gin Gin Leu 
330 335 340 

tec gee gtg ttc ggc cac aaa cag get ggc ttc gaa cag etc gcc acg 2071 
Ser Ala Val Phe Gly His Lys Gin Ala Gly Phe Glu Gin Leu Ala Thr 
345 350 355 

ccg ctg tat ctg cgc aaa ggc ccg tat ggc aac ccg tac gag ttg atg 2119 
Pro Leu Tyr Leu Arg Lys Gly Pro Tyr Gly Asn Pro Tyr Glu Leu Met 
360 365 370 

age ttc tac gac aac cac gac atg gcg cgc ctg gat gcc age gat acc 2167 
Ser Phe Tyr Asp Asn His Asp Met Ala Arg Leu Asp Ala Ser Asp Thr 
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375 380 385 

ggc ttc ate gat gcg cac aat tgg ttg ttc acc gcg cgc ggc att ccg 2215 
Gly Phe lie Asp Ala His Asn Trp Leu Phe Thr Ala Arg Gly lie Pro 
390 395 400 405 

gtg ate tat tac ggc teg gaa ace ggc ttc atg cgc ggg cgc gcc gaa 22 63 
Val He Tyr Tyr Gly Ser Glu Thr Gly Phe Met Arg Gly Arg Ala Glu 
410 415 420 

cac gcg ggt aat cgc aat tat ttt ggc gaa gag egc gtc age aac gea 2311 
His Ala Gly Asn Arg Asn Tyr Phe Gly Glu Glu Arg Val Ser Asn Ala 
425 430 435 

eeg cag age ccg ate ttc ggc ccg ctg cag cgc ate gcg acc ttg egg 2359 
Pro Gin Ser Pro He Phe Gly Pro Leu Gin Arg He Ala Thr Leu Arg 
440 445 450 

egc aat ace eeg gee ctg cag cgc ggc gtg cag gtg gat ctg cag ttg 2407 
Arg Asn Thr Pro Ala Leu Gin Arg Gly Val Gin Val Asp Leu Gin Leu 
455 460 465 

egc ggc aac cag gea gcg ttc ctg egc gtc tac cag eat gcg ggc atg 2455 
Arg Gly Asn Gin Ala Ala Phe Leu Arg Val Tyr Gin His Ala Gly Met 
470 475 480 485 

aeg cag ace gcg ttg gtc ttg etc aac aag ggc gae gcg gcg gcg gae 2503 
Thr Gin Thr Ala Leu Val Leu Leu Asn Lys Gly Asp Ala Ala Ala Asp 
490 495 500 

att gcg gtg tee cgc ttg ctg cag ecc ggc age tgg cgc gae gee ttc 2551 
He Ala Val Ser Arg Leu Leu Gin Pro Gly Ser Trp Arg Asp Ala Phe 
505 510 515 

agt ggc gag cag gtg cag gtg caa ggt cgc gtg acg ctg cag gtg ccg 2599 
Ser Gly Glu Gin Val Gin Val Gin Gly Arg Val Thr Leu Gin Val Pro 
520 525 530 

gcg eat ggc gtg cgc gtg ctg ctg teg gat gcg ccg gtg acc gae gtc 2647 
Ala His Gly Val Arg Val Leu Leu Ser Asp Ala Pro Val Thr Asp Val 
535 540 545 

gee eta cgc aag cag ctg gae gea cag atg gcg gae cag gcc gcg cgc 2695 
Ala Leu Arg Lys Gin Leu Asp Ala Gin Met Ala Asp Gin Ala Ala Arg 
550 555 550 565 

gat gea egc aac aag tag gagcgegcea gegcgegatg eggcgttatc 2743 
Asp Ala Arg Asn Lys 
570 

ggtgacgcct catcgegeac aagtgegcte ctaeaeaggc ateagtegge tgcaatageg 2803 

tcagcaggtc gcgaccaaca acgatggcga ctcatccgcg cgacgcatgc tccaacgatt 2 8 63 

ccegcttcce gettccegct tcccgcttcc egctteccga tteccgaatc tcagcgcgtc 2923 

gcgtttccgc tegcegcett eccgcgcage ceatcgetgg actcegcage cgtcgacggg 2983 
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ttccacccca 


gcggcggttg 


caggccactg 


ctcratcaaca 


act cgcgcac 


>-> ^ u Q. 


3043 


accgggattg 


tgcggctctg 


tgcagcgtca 


ccacgaatca 


gcgccaccag 


Cfc 1 1 tocrapr 

y o ^w- ^ — y 


3103 


aacagggcgc 


cggcctgctt 


QCftcrtcctat 


tcrcaccfcrtccr 


atagtgctgg 


* — y *w» y ciy 


3163 


gcagccaggg 


cgatgtcgtc 


cfaaacccrctCT 


CLV^ y y a.^y 






o z z o 


cgttcgcgca 


gtgcccgcat 


cgcgccgatc 


gcaatcaaat 


<^ y V y y y ^ 


yv^civ— cL^-^v^yv^y 


J z o o 


tcgaacgcct 


gcccgctgtc 


cracfcacrccrcc 




i^y L-dO-k^ t_-y y cL 


uciy L(^y y uy 


0 O ^ J 


gtaatcgcat 


cgaactgcag 


cgcggcatcc 


gccgccacac 


cctgtaacgc 


1" a r3 prrr'1" rrprr 

wc^LA^y y ^y 


3403 


acatgcccgc 


gatagcgctc 


ctcgaactcc 


crcrataataat 


tocraGaccfta 

^yy'-^yy^y ^y 


OTP era era a a t" 


3463 


gcgatccgcc 


ggcagccctg 


ccfccracrcacTCT 


tcrct" ccrcr1~cra 
^ y ^ y y y 


L> y L- d y 


yv.^^^k^uycii^ci.y 


O J ^ o 


ttatcgctgc 


cgatcgaaat 


acccggttga 


cccggcagcg 


ccgcgcccca 


gcgtacgaag 


3583 


tgcgtgcctt 


gttcgaccag 


cagctgcagc 


cgctggcgtg 


attcctgata 


atcgccgtag 


3643 


ccgagcagga 


tgatgccgtc 


ggccttgttg 


ctgtcttcgt 


aatcggcctg 


ccaatccttg 


3703 


gacagctgct 












3713 


<210> 
<211> 
<212> 


20 

2957 
DNA 













<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (1957) 

<400> 20 

cactgcacga gatcccgacc ttgcggcggt ttgcccagct cggtggcttg gacaacgttc 60 

cggacgagac cacgattctc aactttcgcc gcctgctgga gacccatggc cttgccgcgc 120 

ggatgctgga agctgtcaac gcgcatctgg cgcgcaaggg ccagagcctg cggtcgggca 180 

cgatcgtcga tgcgacgctg atcgcggcgc ccagttcgac caagaatgcc gaccatgcac 240 

gcgaccccga gatgcgtcag accaagaagg gcaatcagtg gtatttcggg atgaaggccc 300 

acatcggcgt ggatgaattt tccgggttgg tgcaccacgt ccattgcaca gccgccaacg 3 60 

tcgccgacgt cacggtgacg cacacgttgc tgcatggcaa agaagacagc gtgttcggcg 42 0 

acagcggcta caccggtgcg gataagcgcg aagaactgca ggactgcgag gctgcatttt 48 0 

tcattgctgc caagcgttcg gtgcttcaag ccatcggcaa caagcgggag cgtgctcggg 540 
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aacagcgttg ggaacacttc' aaggccagcg tgcgcgcgaa ggtggagcat ccgttccggg 600 

tgatcaagcg ccagttcggt tacaccaagg tccgctatcg cggcctggcg aagaacaccg 660 

cgcaggtgct gacgctgttt gcgctgtcaa acctgtggat gaagcgaaag cagttgatgc 720 

ctgctatggg gagcgtgcgc ctgtaacgcg ggcaacaccc tgcaaacgcg ccggaaacgg 780 

caaaaaatcg aggatctgag cgccgtcggc ctggccgatg tggttaggct catcctccga 840 

cgccgttgat cagaccatcc ctaaagcggc caggaagcag atacgcagac gccagacagg 900 

cgcgagcgtg gagatgcatc ggtatggact gagtgtccac gccaacggct ccgcgcatgc 960 

gcctgcctgg cgtttgctcg ctacatggtg cttggggcgc tta ctt gcc ggc gcg 1015 

Leu Leu Ala Gly Ala 
1 5 

acg cgc gtg etc get cag gat cga cat ctg egg ctt etc get gcc gtc 1063 
Thr Arg Val Leu Ala Gin Asp Arg His Leu Arg Leu Leu Ala Ala Val 
10 15 20 

ctt gcc egg ctg eac att gaa egg gta gte egg ett cca eca cgc gcc 1111 
Leu Ala Arg Leu His He Glu Arg Val Val Arg Leu Pro Pro Arg Ala 
25 30 35 

ggc cgc cca cca ggt cca gcc cag cca cae gte get gtt ctt tte cat 1159 
Gly Arg Pro Pro Gly Pro Ala Gin Pro His Val Ala Val Leu Phe His 
40 45 50 

gta get cag cat gcc ttt cag cgc gtc gtt gea gae cgc att gtt ggc 1207 
Val Ala Gin His Ala Phe Gin Arg Val Val Ala Asp Arg He Val Gly 
55 60 65 

cgt gcc gaa etc gcc cag gaa gcc ttt ctg ctt gtt etc gcg cag cca 1255 
Arg Ala Glu Leu Ala Gin Glu Ala Phe Leu Leu Val Leu Ala Gin Pro 
70 75 80 85 

gte ggt aaa gcc gcg caa ctt gtc tgc gcc eac cgt ggc act ggt gea 13 03 
Val Gly Lys Ala Ala Gin Leu Val Cys Ala His Arg Gly Thr Gly Ala 
90 95 100 

tte ggg ctt ggt gcc get gta gtc gcc gtc cag gta ttg atg cgc tte 1351 
Phe Gly Leu Gly Ala Ala Val Val Ala Val Gin Val Leu Met Arg Phe 
105 110 115 

gaa ggc cag att gtt gee ggg gte ctt gag aat ctg cag ggc ctt ggc 1399 
Glu Gly Gin He Val Ala Gly Val Leu Glu Asn Leu Gin Gly Leu Gly 
120 125 130 

att gga gac gcc gta get ggt get gcg eca get gtg cgc gcc ggt gta 1447 
He Gly Asp Ala Val Ala Gly Ala Ala Pro Ala Val Arg Ala Gly Val 
135 140 145 

ggc cgt gee agg eac cag aat caa att gtt cgc gee ggt ctt gcg gat 1495 
Gly Arg Ala Arg His Gin Asn Gin He Val Arg Ala Gly Leu Ala Asp 
^50 155 160 165 
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ggt gtt gat cgc cgc ttg tgc ggc cgc ggc cca gtc ggt gga gga gat 1543 
Gly Val Asp Arg Arg Leu Cys Gly Arg Gly Pro Val Gly Gly Gly Asp 
170 175 180 

gcc att ggg etc gtt cat cag ccc gaa gat cac ctg ctt gtc gtc ttt 1591 
Ala He Gly Leu Val His Gin Pro Glu Asp His Leu Leu Val Val Phe 
185 190 195 

gaa etc eag ege cag gcg gcg eca eag ate gge cag tgc tgc agg egg 1639 
Glu Leu Gin Arg Gin Ala Ala Pro Gin He Gly Gin Cys Cys Arg Arg 
200 205 210 

cac etc gtc ggt gcc gat gcg ctt tec gtt gta ctt gge gta gtt gtg 1687 
His Leu Val Gly Ala Asp Ala Leu Ser Val Val Leu Gly Val Val Val 
215 220 225 

eag gtc eag gat cag gaa ctg ctt gtt ggc ctt ggc gge ggc cac gga 1735 
Gin Val Gin Asp Gin Glu Leu Leu Val Gly Leu Gly Gly Gly His Gly 
230 235 240 245 

ttt ttt gat caa egc eag ttg cgc ege ate cag etc gcc att gag ggt 1783 
Phe Phe Asp Gin Arg Gin Leu Arg Arg He Gin Leu Ala He Glu Gly 
250 255 260 

tgg ctg cag gcg etc cca cag gaa egg caa gcg aat ggt gtt cat gcc 1831 
Trp Leu Gin Ala Leu Pro Gin Glu Arg Gin Ala Asn Gly Val His Ala 
265 270 275 

ctt get ggc gaa ata get gaa ate cgc cgc egc egg gta ggt gta gtc 1879 
Leu Ala Gly Glu He Ala Glu He Arg Arg Arg Arg Val Gly Val Val 
280 285 290 

ctt gta gag cgt gee ggg ctt ctt gcg cga gtt gaa etc gge gcc gga 1927 
Leu Val Glu Arg Ala Gly Leu Leu Ala Arg Val Glu Leu Gly Ala Gly 
295 300 305 

gat gtt gae gee cac gta ctt caa tec gcc gcgggcgttg tctgccteet 1977 
Asp Val Asp Ala His Val Leu Gin Ser Ala 
310 315 

tggcatgcgc caacggcaae gtggcgagca gggeeagcgc eagtgeggca gcgtgggtgc 2 037 

gggtggagcg ggggagagat gggaacatgg gggagectcc ttcggcagtc gaegtaggeg 2097 

gccgeagggg gagggcaegg ecagegagga tggtgcagcg ccacaecatc gatggtcagc 2157 

ctaggggcct cggcgttagc gcgccattca cgcgggcaac gctgatttga tgatgegcga 2217 

acgtccaaag cgccatgctg gcgccacggt cgagttcgca agccgactgg caagacgcac 2277 

tgtcgcagga gtgcgacgga geggtgtcct aagctaacgc acctactttt ttgctgtctg 2337 

cgecctgcgc gggcggcgtt tecgtccect ggagtattcc catgagcaaa geecacgect 2397 

acgecgecca aaecgecgac cagccgctgg egccgttcgt cttcgaacgt cgcgcgcccg 2457 
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gtcccgacga tgtgcagatc gacatcgcct actgcggtgt gtgccactcg gacctgcaca 2517 

ccgcacgcaa cgaatggcac aacacggtgt atccctcggt gccgggccac gagatcgtgg 2577 

gccgcgtcac tgccgtcggc agcgccgtga ccaacttcaa ggtcggtgac ctggccggtg 2 63 7 

tgggttgcat ggtcgacagc tgccgcagct gctcctcctg ccaggaaggc gaggagcaat 2 697 

attgcgaaca gggcttcacc ggcacctaca acggcccgat gtttggcggc ggcgagaaca 2757 

cctatggcgg gtactccgac catatcgtgg tggaccagaa gtacgtgctg cacatttccc 2817 

acagcgacaa cctggccgcc gtggccccgt tgttgtgcgc gggcatcacc acctattcgc 2877 

cactggcgca ttggaaggtt ggccccgggc agaaggtggg cgtggtcggc ctgggtggcc 2937 

tgggccacat ggcggtgaag 2 957 

<210> 21 
<211> 3668 
<212> DNA 

<213> Xanthomonas campestris 



tgtggacagc 


gattcgattc 


cgttcgacgg 


caacatcggc 


gtgcgcgtgg 


tgcgcaccga 


60 


agtcggctcc 


aacggcgtgc 


ggaccggtac 


cgatgccgag 


ggcggtggcc 


tgattccggt 


120 


ggctgcgcag 


cagacctaca 


ccgacgtgct 


gccgagcttg 


aacctgcgct 


ggatgctgag 


180 


cgaccagctg 


cagtggcgtt 


ttgcggcctc 


gcgtggtatt 


tcgcgtccaa 


ccttcgaccg 


240 


tctcaacccg 


aacctgagcc 


tgagcaccgg 


cacctcgaac 


ggtgcttcga 


ccttcaccgg 


300 


caccgcgggt 


aacccgagcc 


tggaagcggt 


caaggctgac 


cagttcgaca 


ccgcgctgga 


360 


gtggtatttc 


ggccagggct 


cgatgatgta 


cggcaccctg 


ttctacaaga 


aggttgaagg 


420 


cttcatcgcc 


aacgccgtct 


tcaacgaggt 


gtacgacggc 


caggtgtggc 


agatcacccg 


480 


tccggtcaac 


ggcgatgccg 


gcaagatccg 


cggggcggaa 


ctgggttaca 


cgcagttctt 


540 


cgacttcctg 


ccgggctggc 


tgagcggctt 


cggcctgcag 


accaactaca 


cctacgtcga 


600 


cagcgaggcg 


ccgagcccga 


cggccaccga 


caccaacggc 


cagtcgctga 


cggtgccgct 


660 


ggaaggcctg 


tccaagaaca 


gctacaacgc 


gatcctcagc 


tacgaaacgg 


cgcgcttcca 


720 


gggccgtgtg 


gcctacaact 


ggcgcagcga 


ctggctggtg 


accaccgcgg 


gcaacggcac 


780 


tgaaaatctg ccggtctaca 


acaagggctt 


cggccagctg 


gatgcctcgc 


tgcgtttcaa 


840 



<220> 
<221> 
<222> 



CDS 

(1001) . . (2668) 



<400> 



21 



27 



catcaatgat gtgtggtcga tttcgctgga cggcgtgaat ctgctcgata cccgtcgcga 900 

aagctatctc gggaccgagt cgcgctaccg cgactttgtg atcaacgatc gtcggtatgg 960 

cctgactttg cgggccagcc tgtagaacgc gccgtaggaa gtg cgt cgc egg tec 1015 

Val Arg Arg Arg Ser 
1 5 

ggc gag ctg tgc agg cag etc gtt gga ctg gtg ttt ttc eta teg aeg 1063 
Gly Glu Leu Cys Arg Gin Leu Val Gly Leu Val Phe Phe Leu Ser Thr 
10 15 20 

geg ttg ecg teg ate gcg agg gga gee gga gga atg ate gca atg ate 1111 
Ala Leu Pro Ser He Ala Arg Gly Ala Gly Gly Met He Ala Met He 
25 30 35 

gat ecg cet act aag cgc cgc ace acc aca aca gga gca tgg ctg get 1159 
Asp Pro Pro Thr Lys Arg Arg Thr Thr Thr Thr Gly Ala Trp Leu Ala 
40 45 50 



gtc ttg age ctg ctg ctg ttg etc ttt teg aeg cec age gtg cgt gcg 1207 
Val Leu Ser Leu Leu Leu Leu Leu Phe Ser Thr Pro Ser Val Arg Ala 
55 60 65 



gee gag cec gee aeg tee ggg ccc tae 
Ala Glu Pro Ala Thr Ser Gly Pro Tyr 
70 75 

ggc ggt ggc ggc ttt gtc acc ggt gtg 
Gly Gly Gly Gly Phe Val Thr Gly Val 
90 

ggt ctg gee tat geg cgc acc gat gtg 
Gly Leu Ala Tyr Ala Arg Thr Asp Val 
105 110 



cag tgg cgc agt gtc gee att 1255 
Gin Trp Arg Ser Val Ala He 
80 85 

ctg ttt cat cec gee gaa cgt 13 03 
Leu Phe His Pro Ala Glu Arg 
95 100 

ggt ggc geg tae cgc tgg gat 1351 
Gly Gly Ala Tyr Arg Trp Asp 
115 



gcg cag gcg cag cag tgg ace gcg ctg ace gae tgg ttg ggc get gac 1399 
Ala Gin Ala Gin Gin Trp Thr Ala Leu Thr Asp Trp Leu Gly Ala Asp 
120 125 130 



gac tgg aac ctg atg ggc ate gae gca ttc gee gtc gac cec gee gat 1447 
Asp Trp Asn Leu Met Gly He Asp Ala Phe Ala Val Asp Pro Ala Asp 
135 140 145 



gee gat gcg ctg tat ctg gcg gee ggc 
Ala Asp Ala Leu Tyr Leu Ala Ala Gly 
150 155 

ggc act gcc gca gtg ttg cgc teg ttc 
Gly Thr Ala Ala Val Leu Arg Ser Phe 
170 

cgt gee gac ctg ecg ttt aag ctg ggt 
Arg Ala Asp Leu Pro Phe Lys Leu Gly 
185 190 



ace tat atg eat gaa cgc gee 1495 
Thr Tyr Met His Glu Arg Ala 
160 165 

aac cgc ggc cgc aeg ttc gag 1543 
Asn Arg Gly Arg Thr Phe Glu 
175 180 

ggt aac cag ctg gge cgc gee 1591 
Gly Asn Gin Leu Gly Arg Ala 
195 
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aat ggc gag egg ctg gcg gtg gac ccg cac gat ggc cgc gtg ctg ctg 1639 
Asn Gly Glu Arg Leu Ala Val Asp Pro His Asp Gly Arg Val Leu Leu 
200 205 210 

ctg ggc teg cgc gat gee ggc etg tgg egt age gac gat cgc ggc gcg 1687 
Leu Gly Ser Arg Asp Ala Gly Leu Trp Arg Ser Asp Asp Arg Gly Ala 
215 220 225 

cac tgg gcg aag gtg gcg teg ttt ccg gac gcc gcg ctg gcc ggt gcc 1735 
His Trp Ala Lys Val Ala Ser Phe Pro Asp Ala Ala Leu Ala Gly Ala 
230 235 240 245 

acc gcg cgc aat cat gtt ggg cgc gag cag gcg gtg ggg ate gcc ttt 1783 
Thr Ala Arg Asn His Val Gly Arg Glu Gin Ala Val Gly He Ala Phe 
250 255 260 

gtc gtg ttc gac gca gcc agt ggc aac aac ggc teg cca aca ccg cgc 1831 
Val Val Phe Asp Ala Ala Ser Gly Asn Asn Gly Ser Pro Thr Pro Arg 
265 270 275 

ate tac gtg ggc gtg tec acc gaa cag acc age ctg tat gtg tec gaa 1879 
He Tyr Val Gly Val Ser Thr Glu Gin Thr Ser Leu Tyr Val Ser Glu 
280 285 290 

gat gcc ggc cgc agt tgg gca ccg gtg gcc ggg caa cca cgc ggc ctg 1927 
Asp Ala Gly Arg Ser Trp Ala Pro Val Ala Gly Gin Pro Arg Gly Leu 
295 300 305 

cgc ccg age cac atg gee ggc ggc age gat ggg cac tgg tat ctg age 1975 
Arg Pro Ser His Met Ala Gly Gly Ser Asp Gly His Trp Tyr Leu Ser 
310 315 320 325 

tat ggc gac cag cec ggg ccg gac etg atg gee ggg gga gcc ttg tgg 2 023 
Tyr Gly Asp Gin Pro Gly Pro Asp Leu Met Ala Gly Gly Ala Leu Trp 
330 335 340 

aaa ttc acg ccg gca cag ggg cgc tgg egt gag ate age ccg att ccg 2 071 
Lys Phe Thr Pro Ala Gin Gly Arg Trp Arg Glu He Ser Pro lie Pro 
345 350 355 

cag cca gcc agt ggc gat gga ttc ggc tgg ggt gcg gtg gcg gtg gat 2119 
Gin Pro Ala Ser Gly Asp Gly Phe Gly Trp Gly Ala Val Ala Val Asp 
360 365 370 

ccg caa cat ccg cag gtg ctg ctg gcc age acc ttc cgc egt cgc acg 2167 
Pro Gin His Pro Gin Val Leu Leu Ala Ser Thr Phe Arg Arg Arg Thr 
375 380 385 

ccg cgc gac gag ctg tat cgc age gtg gat ggt ggc aag cac tgg acg 2215 
Pro Arg Asp Glu Leu Tyr Arg Ser Val Asp Gly Gly Lys His Trp Thr 
390 395 400 405 

ccg ttg ttg gcc gat gcg gtg ttc gat cac age gee gcg ccg tgg acc 2263 
Pro Leu Leu Ala Asp Ala Val Phe Asp His Ser Ala Ala Pro Trp Thr 
410 415 420 

gca cat gcc acg ccg cac tgg atg ggg gcg ctg gcg ate gat ccg ttc 2311 
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Ala His Ala Thr Pro His Trp Met Gly Ala Leu Ala He Asp Pro Phe 
425 430 435 



gac ggc aac cat gcg ctg ttc gtg acc ggc tac ggc ate tgg gcc teg 2359 
Asp Gly Asn His Ala Leu Phe Val Thr Gly Tyr Gly He Trp Ala Ser 
440 445 450 

cgc aat ctg cag gat ttc gcc gca ccg cag cgc ccg ctg cag tgg tgg 2407 
Arg Asn Leu Gin Asp Phe Ala Ala Pro Gin Arg Pro Leu Gin Trp Trp 
455 460 465 

ttc cag gac cgt ggg ctg gaa gaa acc gtg ccg ctg gac ctg etc age 2455 
Phe Gin Asp Arg Gly Leu Glu Glu Thr Val Pro Leu Asp Leu Leu Ser 
470 475 480 485 

ccg atg get ggc gcg cat ctg etc age gcg etc ggc gat ate gac ggc 2503 
Pro Met Ala Gly Ala His Leu Leu Ser Ala Leu Gly Asp lie Asp Gly 
490 495 500 

ttc egg cat gac gac ctg gac cgc gtg cag ttg cag tac gcc ggc cca 2551 
Phe Arg His Asp Asp Leu Asp Arg Val Gin Leu Gin Tyr Ala Gly Pro 
505 510 515 

egg ctg ace aat ggc gaa age ate gat gee gcc ggc cag gcg ccg cag 2599 
Arg Leu Thr Asn Gly Glu Ser He Asp Ala Ala Gly Gin Ala Pro Gin 
520 525 530 

tgg gtg gtg cgc age ggt acc gtg cgc gcc cgc cgc aac aac gaa ate 2647 
Trp Val Val Arg Ser Gly Thr Val Arg Ala Arg Arg Asn Asn Glu He 
535 540 545 

cgc gcg ctg tat tac gcg tga tggcggcaag caatggactg cgtttgcgag 2698 
Arg Ala Leu Tyr Tyr Ala 
550 555 

tgagccgcca gecgggcagg gcgccggeag cattgceatt ggtgccgatg cggcgcaggt 27 58 

ggtgtgggca ceggcgcgcg gcggcaattg gcgcacgtcc gacttcggcg cgcagtggca 2818 

gcgtgtgaac gccctgccga aceccgcgtg ggtggtgaec gategggtgg acgeacggcg 2 878 

ctggtatgeg gtggatgtcg ceagegggea getgtacgag ageaccgatg cegegcgcag 2 938 

tttccgtgcg accggtgtac aggtgggcag cccggcgcgc gatgagcgca cccggccgca 2998 

getgegtccg gacccgtggc gcgcaggcgt ggtgtatctg gceagccccg gcaagggtgt 3058 

gatgcgctgg caggacggtg cgctgcaggt gctctcacag ccggacgaag cacgctcgct 3118 

gggcatcggc aaggcgctgc gggccggtgc gcegccggcg ctgtatctgg ccgggcgcgt 3178 

gcagggcgtg gatggcgtgt tccgctccga cgatggcgge gcgeagtgge agegeatcaa 3238 

cgatgaegcg cacegcttcg ggcgcccgta cagcgtgacc ggtgatccgc gcattgccgg 3298 

gcgtgtgtae ttcgecaecg gcggecgcgg cattttctae ggegatcega gatgageagt 3358 
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gcatgcctgt ccgcgacgtc ctgctgcttt accgtgtacg gcgccgccgg cctggccgct 3418 

gcgggcgccg tgacaccgcc gaccctggag atcaccgcat gaccccgtcc cacatttccc 3478 

gcgcctgctt gctgggtgtg ttgctggcca gcggcagcgc cgccgcgcaa ccgagcctgc 3538 

cgttgctgtt tgccgatggc gcggtgctgc agcgcgatga ggcaatgccg gtatggggct 3598 

gggccacgcc cggcgccgca atcacggtga gtttcgatgg caagcaggcc accgccaaga 3 658 

ccgatgcgca 3553 

<210> 22 
<211> 3749 
<212> DNA 

<213> Xanthomonas campestris 



gatcggcatg ccgccgaccg cggcacccgg cgggcatatc catgcccttg tgtggggtaa 60 

gggaccgggc gaatccgacg gcgccagcaa gtccatcgcc aacaaccagg gcaagggctt 120 

cgacagatac tgcgacccga cctatacgac gccggacggc acgttgacgg gtgccttgcc 180 

gaacgcgccg atcgccggta actggttcca cgcgcagttc ctccagttgg tcgccaacgc 240 

gtatcccgcc atcggcacct cgaccaaggc ggcgctgcag tcggcgtcga ccgacgcggt 300 

gcccgccagt cggccgacgg cgaccaaggg gttgaccgcc aatgcagcgg atggcgaggt 360 

caggctcagc tggtcgcccg ttgccggtgc cacgggttac acggtgcaac gtgtcgccga 420 

cgcaaccgct gctcccatca ccgtcgcatc gggcctgacc tcgccctcat atgtggacca 480 

gacgctcacc aacggcacca cgtactacta caaggtaacg gccaacggcg catcgggtgc 540 

agacgcgagc tcggtcaccg tgagcgcgac accgcatcgg tgatacgata actgcgttgc 600 

cacagagcgg tagaggctag tgtgctctac cgctcctcgg ccgcgggagg agcgctgcaa 660 

ccacgatggc ggcgccttgc gcccgccatt tcaatcgctg tcgtgctgct ctacctctgt 720 

ctggagcgcg gcatgcgctt cgaatgagat gacatcggag cagatgccgt cgctggcgga 780 

acgggcgctg catggcacag gctcggtagc gccacggcaa gcggcgcagc gtccactccg 840 

tgccgctgac ggccaacccg gcctgtggca tgccgggact gcatcgcgcg cgttgccggg 900 

gagctgcgcc cttttgtctc cacccgcaca ggccgcttcg cacgcaaccg tacataacac 960 

actccagaag acgtccatgc catcacatat ccatttcttg ate gcg etc gca acg 1015 



<220> 
<221> 
<222> 



CDS 

(1001) . . (2749) 



<400> 
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lie Ala Leu Ala Thr 
1 5 



etc ate eeg gte aee gcg eeg geg atg cag gtc agt aeg caa get eec 1063 
Leu lie Pro Val Thr Ala Pro Ala Met Gin Val Ser Thr Gin Ala Pro 
10 15 20 

ctt gtc gat gca aca ggt cag acg ctg cac att cgc ggg gtc acc tgg 1111 
Leu Val Asp Ala Thr Gly Gin Thr Leu His lie Arg Gly Val Thr Trp 
25 30 35 

ccc ggc ttc gat cgc gcc ggg ttg gcg gcc gtc ggc atg cgc aac aac 1159 
Pro Gly Phe Asp Arg Ala Gly Leu Ala Ala Val Gly Met Arg Asn Asn 
40 45 50 

aca ctg gcg caa ctg ctg gat egg atg cag gcg tea gac ate aat gcc 1207 
Thr Leu Ala Gin Leu Leu Asp Arg Met Gin Ala Ser Asp lie Asn Ala 
55 60 65 

gta cgt gtg ccg gtc tgc gcc get gtt ctg caa cgc gcc cct gtg gca 1255 
Val Arg Val Pro Val Cys Ala Ala Val Leu Gin Arg Ala Pro Val Ala 
70 75 80 85 

get gca gaa gtt gcc ggc gat tec acg ctg cgc gga tta gat tec ttg 13 03 
Ala Ala Glu Val Ala Gly Asp Ser Thr Leu Arg Gly Leu Asp Ser Leu 
90 95 100 

caa ctg etc gac gca gtg gtg cat gcc gca age cag cgc ggg atg cag 1351 
Gin Leu Leu Asp Ala Val Val His Ala Ala Ser Gin Arg Gly Met Gin 
105 110 115 

gtg atg ttc gcg ttt gca gat gga ggc tgc gat gac cgc gca ccg etc 1399 
Val Met Phe Ala Phe Ala Asp Gly Gly Cys Asp Asp Arg Ala Pro Leu 
120 125 130 

ctg ggc gca cag cag caa gca tgg acg cgc ggc ctg gtt acg ctg gca 1447 
Leu Gly Ala Gin Gin Gin Ala Trp Thr Arg Gly Leu Val Thr Leu Ala 
135 140 145 

cgc cgc tat ggc ggc aac gcc aat gtc ctg ggc att gac ctt ggc age 1495 
Arg Arg Tyr Gly Gly Asn Ala Asn Val Leu Gly He Asp Leu Gly Ser 
150 155 160 165 

age ggc tat cgc aat gcc age tgg gca gga aac gcg gcg gat cag gat 1543 
Ser Gly Tyr Arg Asn Ala Ser Trp Ala Gly Asn Ala Ala Asp Gin Asp 
170 175 180 

tgg aac egg gta gcg teg cgc gca gtt gca agg gtg ctg gcg cag gca 1591 
Trp Asn Arg Val Ala Ser Arg Ala Val Ala Arg Val Leu Ala Gin Ala 
185 190 195 

ccg cgc tgg gtc gtc ggt gtg gaa ggt gtg ggc age aat gcg gtg tgc 1639 
Pro Arg Trp Val Val Gly Val Glu Gly Val Gly Ser Asn Ala Val Cys 
200 205 210 

agt gac cca gag cgc aag gcg cct ggc age aat ctt cag ccg ttc gcg 1687 
Ser Asp Pro Glu Arg Lys Ala Pro Gly Ser Asn Leu Gin Pro Phe Ala 
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215 220 225 

tgc gtg ccg ctg gac ate get cgc cga cac ttg gtg ttg atg ccg aag 1735 
Cys Val Pro Leu Asp lie Ala Arg Arg His Leu Val Leu Met Pro Lys 
230 235 240 245 

ttg gcg ggc ccg gat cgc gat acg acc gat get ttc gcc gca ccc gga 1783 
Leu Ala Gly Pro Asp Arg Asp Thr Thr Asp Ala Phe Ala Ala Pro Gly 
250 255 260 

ttt gcg cag gca ctg ccc gcc atg tgg caa cgc gac ttc ggc caa ttc 1831 
Phe Ala Gin Ala Leu Pro Ala Met Trp Gin Arg Asp Phe Gly Gin Phe 
265 270 275 

gca ate gac cat gca gtg gta ccc gtc age etc ggc ggt gga ctg ggc 1879 
Ala lie Asp His Ala Val Val Pro Val Ser Leu Gly Gly Gly Leu Gly 
280 285 290 

gat ggc gac ccg cgt gac ccg gca tgg caa acc gca ttg age ggt tat 1927 
Asp Gly Asp Pro Arg Asp Pro Ala Trp Gin Thr Ala Leu Ser Gly Tyr 
295 300 305 

ttg gca aac gca gga ata cgc age gca ttt etc ggc agt tgg gaa acg 1975 
Leu Ala Asn Ala Gly He Arg Ser Ala Phe Leu Gly Ser Trp Glu Thr 
310 315 320 325 

ggc aat gcc aac aac ggc ggc ctg ttg gcg ccg gat ggc age ccc cgc 2023 
Gly Asn Ala Asn Asn Gly Gly Leu Leu Ala Pro Asp Gly Ser Pro Arg 
330 335 340 

gca gae aaa ctg ctg ate ttg cgt cat gcc tgg gge agg tta ccc gtg 2071 
Ala Asp Lys Leu Leu He Leu Arg His Ala Trp Gly Arg Leu Pro Val 
345 350 355 

atg ccc gee att gcg aca gca acc gge gac age acg aag aat gcg agt 2119 
Met Pro Ala He Ala Thr Ala Thr Gly Asp Ser Thr Lys Asn Ala Ser 
360 365 370 

ggg aag aag ccg tgg aat agt act ttc acc gge acc gee acc gtg ace 2167 
Gly Lys Lys Pro Trp Asn Ser Thr Phe Thr Gly Thr Ala Thr Val Thr 
375 380 385 

ggc tec ggc tac tct ggc ggc gcg etc ctg ctg gae ccc att ccg agt 2215 
Gly Ser Gly Tyr Ser Gly Gly Ala Leu Leu Leu Asp Pro He Pro Ser 
390 395 400 405 

gat gee ttc ate ace gcg etc aac ccg gtg caa ctg aac ttc ggt ggc 22 63 
Asp Ala Phe He Thr Ala Leu Asn Pro Val Gin Leu Asn Phe Gly Gly 
410 415 420 

gtc aag gcc gcg ctt gee ggc gcg tac ctg cag gtg aac ggc ccc aag 2311 
Val Lys Ala Ala Leu Ala Gly Ala Tyr Leu Gin Val Asn Gly Pro Lys 
425 430 435 

ggc acc acc acg gtc tac gtg acc gac ctg tat ccg gag ggc gca tec 2359 
Gly Thr Thr Thr Val Tyr Val Thr Asp Leu Tyr Pro Glu Gly Ala Ser 
440 445 450 
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ggc ggc ctg gat eta teg cac aac gcg ttc gcg gcg ate ggc gac atg 2407 
Gly Gly Leu Asp Leu Ser His Asn Ala Phe Ala Ala lie Gly Asp Met 
455 460 465 

gtg cag ggg cgc ate ceg ate age tgg aaa gtg gta egc geg ceg gtc 2455 
Val Gin Gly Arg lie Pro He Ser Trp Lys Val Val Arg Ala Pro Val 
470 475 480 485 

acc ggc aae etg caa tac ege ate aag gaa ggc age tea cgc tgg tgg 2503 
Thr Gly Asn Leu Gin Tyr Arg He Lys Glu Gly Ser Ser Arg Trp Trp 
490 495 500 

gcg gcg ate cag gtg ege aac cac gee tat ceg gtg gtg aag etg gag 2551 
Ala Ala He Gin Val Arg Asn His Ala Tyr Pro Val Val Lys Leu Glu 
505 510 515 

gtg aag caa ggc age acc tgg aag aac ctg cag aag atg gac tac aac 2599 
Val Lys Gin Gly Ser Thr Trp Lys Asn Leu Gin Lys Met Asp Tyr Asn 
520 525 530 

cac ttc ctg ggc gag caa ctg ggc aac caa ceg eta ace ctg egc ate 2647 
His Phe Leu Gly Glu Gin Leu Gly Asn Gin Pro Leu Thr Leu Arg He 
535 540 545 

acc gac att cgc ggc aag gtc etc acc gat acc ttg cca cgt etg cca 2 695 
Thr Asp He Arg Gly Lys Val Leu Thr Asp Thr Leu Pro Arg Leu Pro 
550 555 560 565 

gaa gac ggc age aag ceg gcg tat ttc gaa ceg ggg eat gtg cag ttt 2743 
Glu Asp Gly Ser Lys Pro Ala Tyr Phe Glu Pro Gly His Val Gin Phe 
570 575 580 

ceg tag egcgaacagg tggtttgcct gaaetgageg ttggattggt taacgggegt 2799 
Pro 

ggacttgttt agatcgtttg cttgtctaga gegacaagcg etttcagcgc cgctagttga 2859 

tctegctggg tcageecggt gcgtgcgagt egctgtcaeg caceggetgt acgcaccggc 2 919 

cgtcgecacg ttggtgcccg tgcaactgct tcacacacge agegccagag acaeagtcat 2979 

eagettcage gagceagcet taegcagttg cgcgcgtgtg gecaaegctt ggcegctcga 3 039 

gtagagcacc gtgaatcgec agcaataceg aeeaaatagc ggtatacget aattggcget 3099 

gttgtaaacg gcaatgaggc eatgetgtta ttaccatgcg cctetggeag egaacgaegg 3159 

cgeggcttet atgcaacgtc geatcggcct ctacttgggt agtttcgecg gtgcaatcca 3219 

ggtgcatcaa ccaeccgcca ggccaccacc gacgcgcccg ggtaatgcct gatcgtcgte 3279 

gtcctcgggg ttgtcgagat cgcccacttc atcgtcgata ccgccgcgcc gtggcgaggg 3339 

gtegttegag ggeggeaagt cgtcgtegcg ttgeggeecc ggcgtgccgt gcaagcgaaa 3399 

ctgegagaca acggaegcag gcggateggt gttgagegaa tacaggatea tgegtcatet 3459 
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ccggctggga acctgtgctc gacgctagtg cgcgcagcgc tagcaggccg tgagccgcag 3519 

cgcgtgcgcg ctgacatgcc gttgacgctg agcgcgcacc gctgcgctgt ggttgcctgc 3579 

gggccagtgg ctatcatggg gctccgccct ccaggccgcc gtcatgcgcc cacgtcttct 3 63 9 

gatcatgctg ctgctcctgt gcggcgccgc tacggcagca gcaccggcct cgcgcctgga 3 699 

tgcggtggtg cgcgccggcg tgctgcgcgt ctgcaccacc ggcgactacc 3749 

<210> 23 
<211> 3668 
<212> DNA 

<213> Xanthomonas campestris 

<220> 

<221> CDS 

<222> (1001) . . (2668) 

<400> 23 

cagctcagtc tgccggtacc tgctcacgcc atctcgaccg tagcgacctc gcatcgaacc 60 

atcccgaggt cttccgacac cggcatccag gtcagacgcg ctggttcgcg ttcactgcca 12 0 

ggcaccggga atcgcaagct gtggcggaat gccccggaac cacgacgcca accgagactg 180 

acatccaaca taatccaggg aaatatactt ttccgcccca ctcctaaagt cgaaaataaa 240 

acatttctgg cagcattaaa taactttcga tattatcttt atgaatcaac tctccgaata 300 

aacgatatcc gtctgcgtct gcgttggcgt tggcgttggc gttggcgtct ccacataatc 360 

ggcatctgca ataactccac acctttcgca gatggtgagc gtagtcgtcc acagttccag 420 

gatctgcttt attgtagagt tcgctttcta gaggccgcgc acggattcgc gccatcgatg 480 

ctggccttct acgttcttcg cctcgccaga cagtctcccg tgcatctcca gccacacctt 540 

gcctgcaagg cctgctgccg ttgtcgatca atacgccggc catgccggtc gatggtcgcg 600 

gcaggcgggt cgacgaaagc gggcatgagc cgcaacgacg cggcacacaa tcgcccggtg 660 

cgcctgggcg tcagcccgct gcagctgcgc tcaaacgggc aacggaatcg acgcattgcg 72 0 

ccgaccgatg cgcgaatacg gcgagcagct tgaatgcgac ataccgcacc atctcctgcg 780 

ccgatcgccc ccggcgcagg accaccgatg cacgcgcatc tggggcgcgt tcggttgcgc 840 

acgtgcatca ctcaccccga gcgggcatcc atcgagagaa accaccagtc acggagaatc 90 0 

acgcgacatc ttgatatttc actaattaca caccgtttca ccatttccca tctcaaggcg 960 

aaattcaatg tcatcttcga caaacctccg accctgcgtc aca tec aag etc gcc 1015 

Thr Ser Lys Leu Ala 
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1 



5 



gtt teg ttg ctg aca ggc gcg ctg etc gtt eee gtt gcc gca tee gee 1063 
Val Ser Leu Leu Thr Gly Ala Leu Leu Val Pro Val Ala Ala Ser Ala 
10 15 20 

cag age eat gtc gac aac cog ttt gtc ggc geg age ggg tat etc aat 1111 
Gin Ser His Val Asp Asn Pro Phe Val Gly Ala Ser Gly Tyr Leu Asn 
25 30 35 

ccc gat tat teg aag gaa gtc aac teg teg ate gtc aag gtc aag gat 1159 
Pro Asp Tyr Ser Lys Glu Val Asn Ser Ser lie Val Lys Val Lys Asp 
40 45 50 

gtg caa ctg aaa gee aag atg cag gtc gtc aag tec tat ccg ace tee 12 07 
Val Gin Leu Lys Ala Lys Met Gin Val Val Lys Ser Tyr Pro Thr Ser 
55 60 65 

gtc tgg ctg gat teg ate aac gcg ate tat ggc ggc teg cge aac gee 1255 
Val Trp Leu Asp Ser lie Asn Ala lie Tyr Gly Gly Ser Arg Asn Ala 
70 75 80 85 

ggc cge eta agt ctg caa ggc cac ctg gat gcg gca ttg gcg cag aaa 1303 
Gly Arg Leu Ser Leu Gin Gly His Leu Asp Ala Ala Leu Ala Gin Lys 
90 95 100 

aag gcc aat acg cet ate aeg gtc ggc ttt gtc att tac gac atg ccg 1351 
Lys Ala Asn Thr Pro lie Thr Val Gly Phe Val lie Tyr Asp Met Pro 
105 110 115 

ggg cge gac tgc cat gcg ctg gcc tee aac ggc gag eta cea ctg acg 1399 
Gly Arg Asp Cys His Ala Leu Ala Ser Asn Gly Glu Leu Pro Leu Thr 
120 125 130 

eaa gee ggc ttg cag egc tac aag ace gaa tac ate gac gtc ate gca 1447 
Gin Ala Gly Leu Gin Arg Tyr Lys Thr Glu Tyr lie Asp Val lie Ala 
135 140 145 

teg aeg ttg gcc aat ccg aaa tac aaa gat ctt egg ate gtc aac ate 1495 
Ser Thr Leu Ala Asn Pro Lys Tyr Lys Asp Leu Arg lie Val Asn lie 
150 155 160 165 

ate gag ccg gac age ctt ccg aat ctt gtc ace aat caa age acg ccc 1543 
lie Glu Pro Asp Ser Leu Pro Asn Leu Val Thr Asn Gin Ser Thr Pro 
170 175 180 

gee tgc ggc cag gcg gca tec age ggc att tac gag gee gcc ate aag 1591 
Ala Cys Gly Gin Ala Ala Ser Ser Gly He Tyr Glu Ala Ala He Lys 
185 190 195 

tac gcg etc gac aag etc cat gcc act ccc aat ctt tac aat tac ctg 1639 
Tyr Ala Leu Asp Lys Leu His Ala Thr Pro Asn Leu Tyr Asn Tyr Leu 
200 205 210 

gat ate ggc cat tec ggc tgg ctg ggg tgg gat age aac egt age ccg 1687 
Asp He Gly His Ser Gly Trp Leu Gly Trp Asp Ser Asn Arg Ser Pro 
215 220 225 
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gca att teg eta tac aea egg gtc gtg cag gga acg gca gee ggt ttg 1735 
Ala He Ser Leu Tyr Thr Arg Val Val Gin Gly Thr Ala Ala Gly Leu 
230 235 240 245 

gee agt gcg gat ggc ttc ate aec aac ace gee aat tac acg ecg ctt 1783 
Ala Ser Ala Asp Gly Phe He Thr Asn Thr Ala Asn Tyr Thr Pro Leu 
250 255 260 

cat gag ccg aac ctg ccc aat ecg gac ctg acg ate ggt ggc cag ccc 1831 
His Glu Pro Asn Leu Pro Asn Pro Asp Leu Thr He Gly Gly Gin Pro 
265 270 275 

att cgc teg tec aac ttc tat caa tgg aac agt ttc ttc gac gaa teg 1879 
He Arg Ser Ser Asn Phe Tyr Gin Trp Asn Ser Phe Phe Asp Glu Ser 
280 285 290 

ace tat gcg gaa gcg etc tac aac ggc ttc gtc ggc gcg ggt tgg tec 1927 
Thr Tyr Ala Glu Ala Leu Tyr Asn Gly Phe Val Gly Ala Gly Trp Ser 
295 300 305 

age aag ate ggc ttt ctg ate gac aec ggt ege aac ggc tgg ggc ggc 1975 
Ser Lys He Gly Phe Leu He Asp Thr Gly Arg Asn Gly Trp Gly Gly 
310 315 320 325 

aaa gcg ege ect gca tct gee age ggc aat gac ate aac aec tac gtg 2023 
Lys Ala Arg Pro Ala Ser Ala Ser Gly Asn Asp He Asn Thr Tyr Val 
330 335 340 

gac tee gga ege gtg gac cgt cgc etc eat cgc ggc aac tgg tge aat 2071 
Asp Ser Gly Arg Val Asp Arg Arg Leu His Arg Gly Asn Trp Cys Asn 
345 350 355 

cag agt ggt geg ggg ate ggc atg ccg ecg ace gcg gca ccc ggc ggg 2119 
Gin Ser Gly Ala Gly He Gly Met Pro Pro Thr Ala Ala Pro Gly Gly 
360 365 370 

eat ate eat gee ctt gtg tgg ggt aag gga ecg ggc gaa tec gac ggc 2167 
His He His Ala Leu Val Trp Gly Lys Gly Pro Gly Glu Ser Asp Gly 
375 380 385 

gee age aag tec ate gee aac aac cag ggc aag ggc ttc gac aga tac 2215 
Ala Ser Lys Ser He Ala Asn Asn Gin Gly Lys Gly Phe Asp Arg Tyr 
390 395 400 405 

tge gac ccg acc tat acg acg ccg gac ggc acg ttg aeg ggt gee ttg 2263 
Cys Asp Pro Thr Tyr Thr Thr Pro Asp Gly Thr Leu Thr Gly Ala Leu 
410 415 420 

ccg aac gcg ccg ate gcc ggt aac tgg ttc cac gcg cag ttc etc cag 2311 
Pro Asn Ala Pro He Ala Gly Asn Trp Phe His Ala Gin Phe Leu Gin 
425 430 435 

ttg gtc gee aac geg tat ccc gee ate ggc ace teg ace aag gcg geg 2359 
Leu Val Ala Asn Ala Tyr Pro Ala He Gly Thr Ser Thr Lys Ala Ala 
440 445 450 
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ctg cag teg gcg teg aee gac geg gtg cce gee agt egg ceg aeg gcg 2407 
Leu Gin Ser Ala Ser Thr Asp Ala Val Pro Ala Ser Arg Pro Thr Ala 
455 460 465 

acc aag ggg ttg acc gcc aat gca gcg gat ggc gag gte agg cte age 2455 
Thr Lys Gly Leu Thr Ala Asn Ala Ala Asp Gly Glu Val Arg Leu Ser 
470 475 480 485 

tgg teg cce gtt gee ggt gcc acg ggt tac acg gtg caa cgt gte gee 2503 
Trp Ser Pro Val Ala Gly Ala Thr Gly Tyr Thr Val Gin Arg Val Ala 
490 495 500 

gac gca acc get get ecc ate acc gte gca teg gge ctg aee teg cce 2551 
Asp Ala Thr Ala Ala Pro He Thr Val Ala Ser Gly Leu Thr Ser Pro 
505 510 515 

tea tat gtg gac cag acg etc aee aac ggc ace aeg tac tac tac aag 2599 
Ser Tyr Val Asp Gin Thr Leu Thr Asn Gly Thr Thr Tyr Tyr Tyr Lys 
520 525 530 

gta acg gcc aac ggc gca teg ggt gca gac gcg age teg gte acc gtg 2 647 
Val Thr Ala Asn Gly Ala Ser Gly Ala Asp Ala Ser Ser Val Thr Val 
535 540 545 

age gcg aca ccg cat egg tga taegataaet gcgttgccac agagcggtag 2 698 
Ser Ala Thr Pro His Arg 
550 555 

aggctagtgt getctaccge tccteggccg egggaggage getgcaaeca cgatggcggc 2758 

gecttgegcc egccatttca atcgctgtcg tgctgcteta cetctgtctg gagcgeggea 2818 

tgcgettcga atgagatgac atcggagcag atgccgtcgc tggcggaacg ggcgctgcat 2 87 8 

ggcacagget cggtagcgee acggcaageg gegcagcgte caetccgtge cgctgaegge 2938 

eaacceggcc tgtggcatgc cgggactgea tegcgcgegt tgeeggggag ctgegeeett 2998 

ttgtetccac cegcaeaggc egcttegcae gcaaecgtae ataacacact ccagaagacg 3058 

tccatgccat cacatatcca tttcttgatc gcgctcgcaa cgctcatccc ggtcacegcg 3118 

ceggegatgc aggteagtae geaagcteee cttgtcgatg caaeaggtea gaegetgcae 3178 

attcgcgggg teacctggcc eggcttcgat cgcgeegggt tggcggccgt cggcatgcgc 3238 

aacaacacac tggcgcaact gctggatcgg atgcaggcgt cagacatcaa tgccgtacgt 3298 

gtgceggtet gcgccgctgt tctgcaacgc gcecetgtgg eagetgeaga agttgecgge 3358 

gattceacgc tgegcggatt agattecttg caactgetcg aegcagtggt gcatgecgca 3418 

agccagcgcg ggatgcaggt gatgttcgcg tttgcagatg gaggctgega tgaccgegca 3478 

cegcteetgg gcgeacagea geaagcatgg acgcgcggcc tggttacgct ggcacgccgc 3538 

tatggcggca acgceaatgt cetgggeatt gaccttggca gcagcggcta tcgcaatgcc 3598 
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agctgggcag gaaacgcggc ggatcaggat tggaaccggg tagcgtcgcg cgcagttgca 
agggtgctgg 



3658 
3668 



<210> 24 

<211> 3268 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (2608) 

<220> 

<221> unsure 

<222> (1)..(3268) 

<223> unsure at all n locations 

<400> 24 

agcagcacca tcaggatcag caggaacacg ccggcaaaca gcgtcgacag ccggccgcgg 60 

ccgccgtatt tcacgttgcc cacggtctgc ccgatcatgc cgcaaccggc gatgccgccg 12 0 

aacaggctgg cggccgcatt ggccaggccc aggccggtgc attcgcggtt cttgttgctg 180 

ggcgtgtcgg tgagttcatc gaccacgcgc gcggtcatca tcgattcgag caggcccacc 240 

attgcgatgg ccagcgccgg cagcgcgatg atgcgcaagg tctccagcgt caacggcacg 300 

ccgggccatt gcaggaacgg cagcgcggtg ggcagcttgc ccaggtcggc caccgtcttc 360 

agcggcaggt gcagcgcgct gctggccacc gtgagcagca ggatgcacag cagcggcgac 420 

ggaatggctg agacaccggg cagccgcaac cgcggcaggc cgtagatgat ggccaggccc 480 

acgcccagcg tgacccaggt ggtggggttg gcaccgagca ggtgcggcag ctgcgcggcg 540 

aagatcagca ccgccagcgc gttgacgaac ccggtccgca ccgagctgct gacaaagcgc 600 

atcagcacgc ccaggcgcag cagcccgaac acgatctgca ccagcccggc gagcagcccg 660 

gcggcgagca gatacggcaa cccatgcgtg gccaccagcg gcgcagccac cagcgccacc 720 

gagccggcgg ctgcggaaat catcgccggc cgtccgccac aaaacgcgat cacgatgccg 7 80 

atcacaaacg acgcgaacaa gccgacctgc gggtccacgc ctgcgacgaa cgcaaaggcg 840 

atgacttcgg gaatcagggc gaacgtggca acggcgccag ccatcagttc gcgcgcaggc 900 

gaggcgcgcc attgcgccag ttcggtgcgc aggaaggaca tgggggacac tccagggaca 960 

agaacgacag tcctgcggac agcgcgcagg gggcactagt gtg egg gaa age gac 1015 

Val Arg Glu Ser Asp 
1 5 
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cgc tec cgc age cgc gat gtg ate ggt gcg gca atg gtg ttt tct gtg 1063 
Arg Ser Arg Ser Arg Asp Val lie Gly Ala Ala Met Val Phe Ser Val 
10 15 20 

ggg acg ate aca cca cgc gac gcg cgc aca gac caa gat gcc cgc ett 1111 
Gly Thr lie Thr Pro Arg Asp Ala Arg Thr Asp Gin Asp Ala Arg Leu 
25 30 35 

acc gcg etc ggg tgt ega gee egg ttc tct agg gag ate ace atg tec 1159 
Thr Ala Leu Gly Cys Arg Ala Arg Phe Ser Arg Glu lie Thr Met Ser 
40 45 50 

ata ttc agg acc gca age acg etc get ttg gcc acc gcc etc gca ctg 1207 
lie Phe Arg Thr Ala Ser Thr Leu Ala Leu Ala Thr Ala Leu Ala Leu 
55 60 65 

gcc gcc ggg ccg gee ttc age tat tec ate aac aac age agg cag ate 1255 
Ala Ala Gly Pro Ala Phe Ser Tyr Ser He Asn Asn Ser Arg Gin He 
70 75 80 85 

gtc gac gac age ggc aag gtc gtg cag etc aag ggt gtg aac gtg ttc 13 03 
Val Asp Asp Ser Gly Lys Val Val Gin Leu Lys Gly Val Asn Val Phe 
90 95 100 

ggc ttc gaa acc ggc aac cac gtg atg cat ggc ctg tgg gca cgc aac 1351 
Gly Phe Glu Thr Gly Asn His Val Met His Gly Leu Trp Ala Arg Asn 
105 110 115 

tgg aag gac atg ate gtg cag atg cag ggc ctg ggc ttc aac gcc gtg 1399 
Trp Lys Asp Met He Val Gin Met Gin Gly Leu Gly Phe Asn Ala Val 
120 125 130 

cgc ctg ccg ttc tgc ccg gcc acg ctg cgt age gac acc atg ccg gcc 1447 
Arg Leu Pro Phe Cys Pro Ala Thr Leu Arg Ser Asp Thr Met Pro Ala 
135 140 145 

age ate gac tac age cgc aac gcc gac ctg cag ggc ctg acc teg ctg 1495 
Ser He Asp Tyr Ser Arg Asn Ala Asp Leu Gin Gly Leu Thr Ser Leu 
150 155 160 165 

cag ate etc gac aag gtg ate gcc gaa ttc aat gcg cgc ggc atg tat 1543 
Gin He Leu Asp Lys Val He Ala Glu Phe Asn Ala Arg Gly Met Tyr 
170 175 180 

gtg ctg ctg gat cac cac ace ccc gat tgc gcc ggc att tec gag etc 1591 
Val Leu Leu Asp His His Thr Pro Asp Cys Ala Gly He Ser Glu Leu 
185 190 195 

tgg tac ace ggc tec tat ace gag gca cag tgg ctg gcc gac ctg cgc 1639 
Trp Tyr Thr Gly Ser Tyr Thr Glu Ala Gin Trp Leu Ala Asp Leu Arg 
200 205 210 

ttt gtg gcc aac cgc tac aag aac gtg ccg tat gta etc ggc ctg gat 1687 
Phe Val Ala Asn Arg Tyr Lys Asn Val Pro Tyr Val Leu Gly Leu Asp 
215 220 225 
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ctg aag aac 
Leu Lys Asn 
230 

gcc acc gat 
Ala Thr Asp 



gcg gtc gcg 
Ala Val Ala 



ccg gtg tgc 
Pro Val Cys 
280 

ccg ctg gcc 
Pro Leu Ala 
295 

gcc ccg cac 
Ala Pro His 
310 

gac age aac 
Asp Ser Asn 



ggt cag ttc 
Gly Gin Phe 



aag tac ggc 
Lys Tyr Gly 
360 

gtg aag tac 
Val Lys Tyr 
375 

tgg aat ccc 
Trp Asn Pro 
390 

acc age gtg 
Thr Ser Val 



acc gcc ggc 
Thr Ala Gly 



ccg aca ccg 
Pro Thr Pro 
440 

acc ttc age 



gaa ccg cac 
Glu Pro His 
235 

tgg aac aag 
Trp Asn Lys 
250 

ccg aaa tgg 
Pro Lys Trp 
265 

tec ace aac 
Ser Thr Asn 



tgc acc ccg 
Cys Thr Pro 



gtg tac ggc 
Val Tyr Gly 
315 

ttc ccc aac 
Phe Pro Asn 
330 

gcc ggc acg 
Ala Gly Thr 
345 

gaa ggc gac 
Glu Gly Asp 



ctg cgc age 
Leu Arg Ser 



aac age ggc 
Asn Ser Gly 
395 

cgc cag gac 
Arg Gin Asp 
410 

aat acc acg 
Asn Thr Thr 
425 

acg cct acc 
Thr Pro Thr 



ace aag gtg 



ggc gee gcc 
Gly Ala Ala 



get gee gag 
Ala Ala Glu 



ctg ate gcg 
Leu lie Ala 
270 

ggc ggc ate 
Gly Gly He 
285 

etc aac ate 
Leu Asn lie 
300 

ccg gac gtg 
Pro Asp Val 



aac atg ccc 
Asn Met Pro 



cat gcg ctg 
His Ala Leu 
350 

gea cgc gac 
Ala Arg Asp 
365 

sa-g ggc ate 

Lys Gly He 
380 

gac acc ggc 
Asp Thr Gly 



aag atg acc 
Lys Met Thr 



ccg acg ccg 
Pro Thr Pro 
430 

ccc acg ccg 
Pro Thr Pro 
445 

ate gtg gac 



acc tgg ggt 
Thr Trp Gly 
240 

cgc ggc teg 
Arg Gly Ser 
255 

gtg gaa ggc 
Val Glu Gly 



ttc tgg ggc 
Phe Trp Gly 



ccg gee aac 
Pro Ala Asn 
305 

ttc gtg cag 
Phe Val Gin 
320 

gee ate tgg 
Ala He Trp 
335 

ttg ctg ggc 
Leu Leu Gly 



aag acc tgg 
Lys Thr Trp 



aac cag ggc 
Asn Gin Gly 
385 

ggc ate ctg 
Gly He Leu 
400 

ctg ctg cgc 
Leu Leu Arg 
415 

act ccc aca 
Thr Pro Thr 



acg ccc acc 
Thr Pro Thr 



aac age tgg 



acc ggc aac 
Thr Gly Asn 



gee gcg gtg 
Ala Ala Val 
260 

ate ace gac 
He Thr Asp 
275 

ggc aac ctg 
Gly Asn Leu 
290 

cgc ctg ctg 
Arg Leu Leu 



teg tac ttc 
Ser Tyr Phe 



gaa cgc cat 
Glu Arg His 
340 

gag ttc gat 
Glu Phe Asp 
355 

cag gac gcg 
Gin Asp Ala 
370 

ttc tac tgg 
Phe Tyr Trp 



cgc gat gac 
Arg Asp Asp 



acg ctg tgg 
Thr Leu Trp 
420 

cct acg ccc 
Pro Thr Pro 
435 

ccg ggc acc 
Pro Gly Thr 
450 

aac ggc ggc 



gee 1735 

Ala 

245 

ttg 1783 
Leu 



aac 1831 
Asn 



cag 1879 
Gin 



ctg 1927 
Leu 



aac 1975 

Asn 

325 

ttc 2023 
Phe 



ggc 2071 
Gly 



ctg 2119 
Leu 



teg 2167 
Ser 



tgg 2215 

Trp 

405 

ggc 22 63 
Gly 



aca 2311 
Thr 



age 2359 
Ser 



tat 2407 
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Thr Phe Ser Thr Lys Val lie Val Asp Asn Ser Trp Asn Gly Gly Tyr 
455 460 465 



tgc aac cgc gtg cag gtg acc aac acc ggc acc gcc age ggc acc tgg 2455 
Cys Asn Arg Val Gin Val Thr Asn Thr Gly Thr Ala Ser Gly Thr Trp 
470 475 480 485 

teg ate geg gtg cog gtc aec ggt acg gtc aac aac gcc tgg aat gcg 2503 
Ser lie Ala Val Pro Val Thr Gly Thr Val Asn Asn Ala Trp Asn Ala 
490 495 500 

ace tgg teg eag age gge age aeg etc aga gcc age ggc gtg gae ttc 2551 
Thr Trp Ser Gin Ser Gly Ser Thr Leu Arg Ala Ser Gly Val Asp Phe 
505 510 515 

aac ege aec ctg gea gee gge gee acc gee gag tte gge tte tgc gee 2599 
Asn Arg Thr Leu Ala Ala Gly Ala Thr Ala Glu Phe Gly Phe Cys Ala 
520 525 530 

gcg age tga gtgeactgtg gcgggtacgg eteeegtgtc cgctaccttt 2648 
Ala Ser 
535 

gcaacatgea gtggcattgt ggaggcgctg cgtagcaggt tgatgatcac ctgcggcgcc 2 708 

taacceacga cctcgtagga gctttacctc attcteacgg aaaccatacc ctatcatccc 2768 

aactagcacc eecaectett cateeteeea ateteecccc ttcacgacat acatcaataa 2828 

aaataegate ggcatcatea eeetacctct ccattceeag eaeetaaaca aaaetceaet 2888 

egeteeaaee atccaeaate eetegtaeea cgaegcteca eataeataat aaacatceta 2948 

aetetaeggt agteeaeata gactcteaeg teatetcagc taactaeeaa tteettetge 3008 

cecteaagta tataetattc teaeeaeeae agttetacee tgtcatcgac aaatacgatt 3068 

cagatcatgc gccttccgcc aggcacacac gagtaccacc tccccagaaa tnaataacgc 312 8 

tactccaeaa ecacgtaaca agattctage aeatatacan tccatagaac aaecteaega 3188 

geaaetatat tegaatetgc gttctaetta catgcactae ggeataeata atettcaggt 3248 

ttcgcatgtc acetaegtcc 3268 



<210> 25 

<211> 3002 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (2002) 

<400> 25 
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ttgcgcgcca gatgcgcgtt gacagcttcc agcatccgcg cggcaaggcc atgggtctcc 60 

agcaggcggc gaaagttgag aatcgtggtc tcgtccggaa cgttgtccaa gccaccgagc 12 0 

tgggcaaacc gccgcaaggt cgggatctcg tgcagtgctt cttccatcgc cggatcgctc 180 

aacgcatacc actgctgcag caaatgaatc cgcaacatcg tcgccagtgc gtacggctgc 240 

cgacctggcc ggcccgacac gggatagtgc ggcgcgacca gcccgagcag ttgctgccac 3 00 

gggacgacct gctccatctc ggccaggaag atctcccggc gggtctgctt gcgcttgccc 360 

aggccctcag cgtcaccgaa cgtcagttgc atggatcact cctcaacatc aggcgggtag 42 0 

tgtcgcgtat ttgtggtgcg ttgttcagag gttccttagc gcagccaact gcgaacgatg 480 

cacgagtgac gctggcgatg tctgccacct cgcgcgccat ttctgcagcg cgtttgtgga 540 

actgccacgt gcgcgtgcat cggctcgcag ccacataggc aaccgtgatc acgcgggcgc 600 

accgcggtcg ttgcggtgtg gctgcccatg ctgcagtgat cccccgcatg cagtgtttct 660 

aggcaggcag ttttttcgcc acaggtctct tggccgacgc gccacgcgcg tcgttgcaag 720 

ctgcgcgcac gcgtccatac atgggcatga caaagtgcct ctgtcgcgga tgcgtcgacc 780 

agatcctgcc gccactgcga aacaccgcac agcttggaag agtgatacct cgcatctgta 840 

gtttcagcgt gccgttgcgc ctagggtaga gacagatgcg ctgttggccg cgtcgcgcgg 900 

catgacgttg cgggcagcgt atctcccccg caactgcaag gaacacccca tgtctgcctc 960 

cccctcctgg ccacgccagc tgctgcgctg cgcgttggtc atg ctg tgc ate gcc 1015 

Met Leu Cys lie Ala 
1 5 

acg atg tec ate gca cag gcg eaa age cec aat cgt etg aaa tae gca 1063 
Thr Met Ser lie Ala Gin Ala Gin Ser Pro Asn Arg Leu Lys Tyr Ala 
10 15 20 

ggc gte aac ate tee ggt gcg gag ate cag teg tec aaa aaa ccg ggc 1111 
Gly Val Asn He Ser Gly Ala Glu He Gin Ser Ser Lys Lys Pro Gly 
25 30 35 

gtg etc aat ate gac tac cgc tat eca acc gcg tec gag tac agg tae 1159 
Val Leu Asn He Asp Tyr Arg Tyr Pro Thr Ala Ser Glu Tyr Arg Tyr 
40 45 50 

ttc gcg ggc aag caa atg aac ate gtg cgc ctg ccg ate ctg tgg gag 1207 
Phe Ala Gly Lys Gin Met Asn He Val Arg Leu Pro He .Leu Trp Glu 
55 60 65 

cgc atg cag ccc aaa get caa ggt ccg ctg gat cag gca caa ctg gca 12 55 
Arg Met Gin Pro Lys Ala Gin Gly Pro Leu Asp Gin Ala Gin Leu Ala 
70 75 80 85 

ttg etg aag cag gca gtg gee aac gee aag gcc gcc aat caa tac ctg 13 03 
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Leu Leu Lys Gin Ala Val Ala Asn Ala Lys Ala Ala Asn Gin Tyr Leu 
90 95 100 



att ate gat gtg cac aac tac gcc aag tac tac ggc cag aag att ggc 13 51 
lie lie Asp Val His Asn Tyr Ala Lys Tyr Tyr Gly Gin Lys lie Gly 
105 110 115 

agt aag egg gtg ccg gtg cgc acg ttc acc gat etc tgg cge egt ctg 1399 
Ser Lys Arg Val Pro Val Arg Thr Phe Thr Asp Leu Trp Arg Arg Leu 
120 125 130 

gcc ate gcg ttc aag age gae aac gee gtg att ttc ggg ctg atg aac 1447 
Ala lie Ala Phe Lys Ser Asp Asn Ala Val He Phe Gly Leu Met Asn 
135 140 145 

gag ccg tac gac ate teg eca gag agt tgg gcc gee gcc gcg cag gcg 1495 
Glu Pro Tyr Asp He Ser Pro Glu Ser Trp Ala Ala Ala Ala Gin Ala 
150 155 160 165 

tec ate gae age att egt gee ace ggt gcc acc aac ctg att ctg gtg 1543 
Ser He Asp Ser He Arg Ala Thr Gly Ala Thr Asn Leu He Leu Val 
170 175 180 

ccc ggt gca ttg tgg teg ggc gca cae age tgg tat tec acc gtg gcc 1591 
Pro Gly Ala Leu Trp Ser Gly Ala His Ser Trp Tyr Ser Thr Val Ala 
185 190 195 

ggg cag tec aat gca gtg gcg ctt gcg aac ate cgc gac cea ttg aat 1639 
Gly Gin Ser Asn Ala Val Ala Leu Ala Asn He Arg Asp Pro Leu Asn 
200 205 210 

cgc tat gcg ate gaa gtc eat caa tac ctg gac ace gac tec age ggc 1687 
Arg Tyr Ala He Glu Val His Gin Tyr Leu Asp Thr Asp Ser Ser Gly 
215 220 225 

acc agt gcc ggt tgt gtg age cgc acg ate ggt gcg gag cgc ttg cgc 1735 
Thr Ser Ala Gly Cys Val Ser Arg Thr He Gly Ala Glu Arg Leu Arg 
230 235 240 245 

agt ttc acc ggc tgg ctg cgc gcg caa ggc aag cgc ggt ttt ctt ggc 1783 
Ser Phe Thr Gly Trp Leu Arg Ala Gin Gly Lys Arg Gly Phe Leu Gly 
250 255 260 

gaa ttc ggc ace gcc aat aac gca acc tgc act gcg gcg ctg gac ggc 1831 
Glu Phe Gly Thr Ala Asn Asn Ala Thr Cys Thr Ala Ala Leu Asp Gly 
265 270 275 

atg etc ggt tat etc gaa ace aac eac gat gtg tgg ate ggt tgg acg 1879 
Met Leu Gly Tyr Leu Glu Thr Asn His Asp Val Trp He Gly Trp Thr 
280 285 290 

ttc tgg gcg gca ggc geg tgg tgg aac ace age tat ccg ttc aat gtg 1927 
Phe Trp Ala Ala Gly Ala Trp Trp Asn Thr Ser Tyr Pro Phe Asn Val 
295 300 305 

cag ccc gat gcg caa ggc cgc gac aag ccg cag atg aaa ace ttg age 1975 
Gin Pro Asp Ala Gin Gly Arg Asp Lys Pro Gin Met Lys Thr Leu Ser 
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310 315 320 325 

gca cgc gcg cat cgc gtc acc cga taa cgggcatcga tcagttcgct 2 022 

Ala Arg Ala His Arg Val Thr Arg 
330 



tgtgtacaac 


tgcagcagcc 


gacgcacgca 


gtagacctgt 


actgctggtg 


cgtcggttgc 


2082 


atgcgtagcc 


ggagatttgg 


cgtcacgctt 


tcgtcgccta 


gcaaatcgca 


tgtcgagatt 


2142 


tcgtcgcggt 


cgcgtcacgc 


gtgaaagcgc 


aatctccctt 


gaaagcaggc 


acaaccgcac 


2202 


gaacccggtg 


ccagctcctc 


ccacgccgca 


taaagtgcag 


gccacaacgc 


agtttgtttg 


2262 


tgagctcctg 


cgcacatcat 


ctttaaccac 


cgcgcgatgc 


gcggctggca 


cgcgtgatgc 


2322 


attgaacggg 


cagatgcagc 


gtaacgaacg 


tcgatcgcac 


gccatggggc 


tgcgatgcat 


2382 


cttttccgtc 


gtcgaaggag 


tggtttccat 


gtcgtgttct 


ctgtggttgc 


gcaggctaat 


2442 


gtcctgcgcg 


gtgttcttcc 


tgctgctcgg 


tgttctgccg 


atgggccatg 


cacaaacgcg 


2502 


tgcactcaag 


tacgccggcg 


tcaatttggc 


gggtgcggaa 


tttgcgtcat 


cgaaaaaacc 


2562 


tggcgtcctc 


aacaaggact 


acatgtatcc 


cgccagcacc 


gattacagct 


atttcgctgg 


2622 


gactggaatg 


aacgtgattc 


gcctgccgat 


cctgtgggaa 


cgtctgcaac 


ctgccgcacg 


2682 


cggcgagctg 


gatccggcgc 


agctggcact 


ggtgcagcaa 


gcggtggcac 


gcgccaaggc 


2742 


atcgggcatg 


tatctggtgc 


tggatatcca 


caactacagc 


aagtactacg 


gttataaaat 


2802 


gggtgggccg 


gaagtgccgc 


tcgccacctt 


tgccgatctg 


tggcggcgcc 


tggcggtgat 


2862 


cttcaacagc 


gataacgccg 


tgatcttcgg 


gctgatgaat 


gagcccaaca 


acatctctgc 


2922 


cagcgaatgg 


gccggtgcag 


cgcaggcagg 


catcgatgcg 


atccgtgcca 


ccggcgccaa 


2982 


caatctgatc 


ctggtaccgg 
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<z ±U> 
<211> 
<z lz> 
<213> 
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Xanthomonas campestris 








<220> 
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(1001) . . (2008) 
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gtacgacatc 


tcgccagaga 


gttgggccgc 


cgccgcgcag 


gcgtccatcg 


acagcattcg 


60 


tgccaccggt 


gccaccaacc 


tgattctggt 


gcccggtgca 


ttgtggtcgg 


gcgcacacag 


120 


ctggtattcc 


accgtggccg 


ggcagtccaa 


tgcagtggcg 


cttgcgaaca 


tccgcgaccc 


180 
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attgaatcgc tatgcgatcg aagtccatca atacctggac accgactcca gcggcaccag 240 

tgccggttgt gtgagccgca cgatcggtgc ggagcgcttg cgcagtttca ccggctggct 300 

gcgcgcgcaa ggcaagcgcg gttttcttgg cgaattcggc accgccaata acgcaacctg 3 60 

cactgcggcg ctggacggca tgctcggtta tctcgaaacc aaccacgatg tgtggatcgg 420 

ttggacgttc tgggcggcag gcgcgtggtg gaacaccagc tatccgttca atgtgcagcc 480 

cgatgcgcaa ggccgcgaca agccgcagat gaaaaccttg agcgcacgcg cgcatcgcgt 540 

cacccgataa cgggcatcga tcagttcgct tgtgtacaac tgcagcagcc gacgcacgca 600 

gtagacctgt actgctggtg cgtcggttgc atgcgtagcc ggagatttgg cgtcacgctt 660 

tcgtcgccta gcaaatcgca tgtcgagatt tcgtcgcggt cgcgtcacgc gtgaaagcgc 720 

aatctccctt gaaagcaggc acaaccgcac gaacccggtg ccagctcctc ccacgccgca 780 

taaagtgcag gccacaacgc agtttgtttg tgagctcctg cgcacatcat ctttaaccac 840 

cgcgcgatgc gcggctggca cgcgtgatgc attgaacggg cagatgcagc gtaacgaacg 900 

tcgatcgcac gccatggggc tgcgatgcat cttttccgtc gtcgaaggag tggtttccat 960 

gtcgtgttct ctgtggttgc gcaggctaat gtcctgcgcg gtg ttc ttc ctg ctg 1015 

Val Phe Phe Leu Leu 
1 5 

etc ggt gtt ctg ccg atg ggc cat gca caa acg cgt gca etc aag tac 1063 
Leu Gly Val Leu Pro Met Gly His Ala Gin Thr Arg Ala Leu Lys Tyr 
10 15 20 

gcc ggc gtc aat ttg gcg ggt gcg gaa ttt gcg tea teg aaa aaa cet 1111 
Ala Gly Val Asn Leu Ala Gly Ala Glu Phe Ala Ser Ser Lys Lys Pro 
25 30 35 

ggc gtc etc aae aag gac tac atg tat ecc gcc age ace gat tac age 1159 
Gly Val Leu Asn Lys Asp Tyr Met Tyr Pro Ala Ser Thr Asp Tyr Ser 
40 45 50 

tat ttc get ggg act gga atg aae gtg att egc ctg ccg ate ctg tgg 12 07 
Tyr Phe Ala Gly Thr Gly Met Asn Val He Arg Leu Pro He Leu Trp 
55 60 65 

gaa cgt ctg caa cct gcc gca cgc ggc gag ctg gat ccg gcg cag ctg 1255 
Glu Arg Leu Gin Pro Ala Ala Arg Gly Glu Leu Asp Pro Ala Gin Leu 
70 75 80 85 

gca ctg gtg cag caa gcg gtg gca egc gcc aag gca teg ggc atg tat 13 03 
Ala Leu Val Gin Gin Ala Val Ala Arg Ala Lys Ala Ser Gly Met Tyr 
90 95 100 

ctg gtg ctg gat ate cac aae tac age aag tac tac ggt tat aaa atg 1351 
Leu Val Leu Asp He His Asn Tyr Ser Lys Tyr Tyr Gly Tyr Lys Met 
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105 110 115 





ggt 
Gly 


ggg 

Gly 


ccg 
Pro 
120 


gaa 
Glu 


gtg 

Val 


ccg 
Pro 


etc 
Leu 


gee 
Ala 
125 


acc 
Thr 


ttt 
Phe 


gee 
Ala 


gat 
Asp 


ctg 
Leu 
130 


tgg 

Trp 


egg 
Arg 


cgc 
Arg 


1399 




ctg 
Leu 


gcg 

Ala 
135 


gtg 
Val 


ate 
He 


ttc 
Phe 


aac 
Asn 


age 
Ser 
140 


gat 

Asp 


aae 
Asn 


gee 
Ala 


gtg 
Val 


ate 
He 
145 


tte 
Phe 


ggg 

Gly 


ctg 
Leu 


atg 
Met 


1447 




aat 
Asn 
150 


gag 
Glu 


ccc 
Pro 


aae 
Asn 


aae 
Asn 


ate 
He 
155 


tet 
Ser 


gcc 
Ala 


age 
Ser 


gaa 
Glu 


tgg 
Trp 
160 


gee 
Ala 


ggt 

Gly 


gca 
Ala 


gcg 
Ala 


cag 
Gin 
165 


1495 




gca 
Ala 


ggc 

Gly 


ate 
He 


gat 
Asp 


gcg 
Ala 
170 


ate 
He 


cgt 
Arg 


gcc 
Ala 


ace 
Thr 


ggc 

Gly 
175 


gcc 
Ala 


aae 
Asn 


aat 
Asn 


ctg 
Leu 


ate 
He 
180 


ctg 
Leu 


1543 


%l 


gta 
Val 


ccg 
Pro 


ggc 

Gly 


gcg 
Ala 
185 


ctg 
Leu 


tgg 
Trp 


acc 
Thr 


ggc 

Gly 


gca 
Ala 
190 


eac 
His 


age 
Ser 


tgg 
Trp 


cae 
His 


teg 
Ser 
195 


ctg 
Leu 


acc 
Thr 


1591 




age 
Ser 


gat 
Asp 


ggg 

Gly 
200 


tat 
Tyr 


tee 
Ser 


aat 
Asn 


gca 
Ala 


acc 
Thr 
205 


gcg 
Ala 


ttg 
Leu 


gca 
Ala 


teg 
Ser 


ate 
He 
210 


age 
Ser 


gac 
Asp 


cet 
Pro 


1639 




etc 
Leu 


aat 
Asn 
215 


ege 
Arg 


tat 

Tyr 


gcg 

Ala 


tte 
Phe 


gaa 
Glu 
220 


gtg 

Val 


cat 
His 


caa 
Gin 


tat 
Tyr 


ctg 
Leu 
225 


gat 

Asp 


gcc 
Ala 


gat 
Asp 


tee 
Ser 


1687 




age 
Ser 
230 


ggc 

Gly 


ace 
Thr 


tec 
Ser 


agt 
Ser 


gtc 
Val 
235 


tge 
Cys 


gtc 
Val 


agt 
Ser 


gaa 
Glu 


ace 
Thr 
240 


ate 
He 


ggc 

Gly 


gcc 
Ala 


gat 
Asp 


cgc 
Arg 
245 


1735 




ctg 

Leu 


cgt 
Arg 


gcg 

Ala 


ttc 
Phe 


ace 
Thr 
250 


gaa 
Glu 


tgg 
Trp 


eta 
Leu 


ege 
Arg 


ace 
Thr 
255 


aac 
Asn 


aae 
Asn 


aag 
Lys 


cgt 
Arg 


ggt 

Gly 
260 


ttt 
Phe 


1783 




etc 
Leu 


ggt 

Gly 


gag 

Glu 


ttc 
Phe 
265 


ggc 

Gly 


ace 
Thr 


gee 
Ala 


aac 
Asn 


aae 
Asn 
270 


gee 
Ala 


gtc 
Val 


tge 
Cys 


aat 
Asn 


acc 
Thr 
275 


gcg 
Ala 


ctg 
Leu 


1831 




caa 
Gin 


ggc 

Gly 


atg 
Met 
280 


ctg 
Leu 


gee 
Ala 


tae 
Tyr 


atg 
Met 


gaa 
Glu 
285 


aac 
Asn 


tae 
Tyr 


gcc 
Ala 


gat 
Asp 


gtc 
Val 
290 


tgg 
Trp 


ctg 
Leu 


ggc 

Gly 


1879 




tgg 
Trp 


aca 
Thr 
295 


tgg 
Trp 


tgg 
Trp 


gca 
Ala 


gcg 
Ala 


ggc 

Gly 
300 


gca 
Ala 


tgg 
Trp 


tgg 
Trp 


aac 
Asn 


ace 
Thr 
305 


age 
Ser 


tae 
Tyr 


gcc 
Ala 


tae 
Tyr 


1927 




aac 
Asn 
310 


gtg 
Val 


cat 
His 


ccg 
Pro 


aac 
Asn 


aag 
Lys 
315 


gac 
Asp 


ggc 
Gly 


ace 
Thr 


gac 
Asp 


aag 
Lys 
320 


ccg 
Pro 


cag 
Gin 


atg 
Met 


gtc 
Val 


ate 
He 
325 


1975 




etc 
Leu 


teg 
Ser 


ccg 
Pro 


cag 
Gin 


gcc 
Ala 


gcg 
Ala 


cgc 
Arg 


get 
Ala 


aca 
Thr 


cgc 
Arg 


tga 


eaegttgtcg catgeccgee 


2028 



330 335 

47 



tttcgtagga gg 



2040 



<210> 27 

<211> 2670 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (2032) 



u u 


97 












ggcagcgcug 


cggccgcggg 


caaactgcgg 


aaatgccgtg 


gccgccctgc 


gtcaccgcgg 


cggcggcgtc 


agggcatcgc 


atgcatt tgt 


tgccaacgca 


ttgcgaacgc 


aaccaaugac 


atcgccttag 


cgctgcagcc 


gtcacgctag 


gtcatcacgc 


ctcgcagcag 


gey ca u uggc 


uggaac Lcca 


tgtc t cgcat 


tctgttgatc 


ggcggccacg 


gcaaggtggc 


gcgucugcuc 


accccgctgc 


tgctggccgg 


tggccaccac 


gtcaccgcgc 


tattccgtaa 


■|— /-^ m /"< 

ucccgaccac 


gcaagcgatg 


tgatcgccga 


tggcgccaca 


cccgcgctat 


tcgatatcga 


acacgccgac 


accgcggcga 


tcgccgcgca 


catcaccggc 


cacgatgcag 


ttgtttggtc 


ggccggtgcc 


ggcggtggcg 


atgccgcacg 


cacctatgcg 


gtggaccgcg 


atgccgcgat 


ccgctcgatg 


cacgcggccg 


agcaggcgcg 


ggtgcggcgc 


tacgtgatgg 


tgtcctacct 


gggcgcgggg 


ctggagcacg 


gggtgagccc 


ggaggatggc 


ttcttcgctt 


atgcgcaggc 


caaggccgct 


gccgatgcgc 


acctgcgcgg 


caccacgctg 


gactggaccg 


tgcttgggcc 


cggccggctc 


accctggacc 


cacccagcgg 


ctgcatcgcc 


cgcgacccgg 


gcagcgacac 


caccgagggc 


gtatcgcgcg 


ccaatgtcgc 


gcaggtgatc 


gccgccaccc 


tggccacgcc 


ggccaccatc 


ggcaagaccg 


tgggattcgt 


ggatgggccc 


acccccatca 


cgcaggcgct 


cgcgcagctg 


gcatgaacgc 


cagccggtcc 


gcagcgcgct 


gccatggcaa 


gggccgctgg 


cagctaacga 


tttcctaaag 


tcgcaccgcg 


catagtcgcc 


ggcgcagccc 


ccactgtgga 


gatcgctatg 


tctgcgtttg 


ttgcgccccg 


ccgcgccggc 


ate ctg ccg ccg tat 



lie Leu Pro Pro Tyr 
1 5 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1015 



Ctg ctg gac cac gtg gcg cag gcc gca ccg gag cgc gca egg cac tgc 1063 
Leu Leu Asp His Val Ala Gin Ala Ala Pro Glu Arg Ala Arg His Cys 
10 15 20 

gcg cag etc ace cgc cac ate ace gcg cag ctg cgc cag cgc cgc gcg 1111 
Ala Gin Leu Thr Arg His He Thr Ala Gin Leu Arg Gin Arg Arg Ala 
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25 



30 



35 



cag ggg ttg 
Gin Gly Leu 
40 

acc gac act 
Thr Asp Thr 
55 

gcc ctg cct 
Ala Leu Pro 
70 

gat gtc gcc 
Asp Val Ala 



ttc ttc cag 
Phe Phe Gin 



ccg ctg ctt 
Pro Leu Leu 
120 

tgg acc ggc 
Trp Thr Gly 
135 

acc cgc ttc 
Thr Arg Phe 
150 

ggt gtc ate 
Gly Val He 



gcc ttg aac 
Ala Leu Asn 



tac gcg ctg 
Tyr Ala Leu 
200 

ggc atg ttc 
Gly Met Phe 
215 

gcg ccg ggc 
Ala Pro Gly 
230 

ccg gcg cat 
Pro Ala His 



ctg gcg cgc 
Leu Ala Arg 



gcg gtg cag 
Ala Val Gin 



ggc gtg ctg 
Gly Val Leu 
75 

gtg acc gag 
Val Thr Glu 
90 

cag gtg tat 
Gin Val Tyr 
105 

ggt acc gtg 
Gly Thr Val 



gag cag atg 
Glu Gin Met 



acc ate gcc 
Thr He Ala 
155 

gag cgc acc 
Glu Arg Thr 
170 

gaa teg gtc 
Glu Ser Val 
185 

cgc cag gac 
Arg Gin Asp 



ctg ccc ggc 
Leu Pro Gly 



acc gee tac 
Thr Ala Tyr 
235 

atg gac gcc 
Met Asp Ala 
250 



gac age gcc 
Asp Ser Ala 
45 

egg cat etc 
Arg His Leu 
60 

gtg cgc gag 
Val Arg Glu 



get tac gat 
Ala Tyr Asp 



gcg cgc aac 
Ala Arg Asn 
110 

cac tac gag 
His Tyr Glu 
125 

gtg ttc ggc 
Val Phe Gly 
140 

ate gac gtg 
He Asp Val 



gcc aac ctg 
Ala Asn Leu 



tec gac gtg 
Ser Asp Val 
190 

gcc gcg cag 
Ala Ala Gin 
205 

gtg cag ggc 
Val Gin Gly 
220 

gat gac ccg 
Asp Asp Pro 



tac gtg gac 
Tyr Val Asp 



gac gat gcg 
Asp Asp Ala 



tac gac gee 
Tyr Asp Ala 
65 

gaa ggc gcg 
Glu Gly Ala 
80 

tac etc ggc 
Tyr Leu Gly 
95 

teg ate gac 
Ser He Asp 



cgc aac tac 
Arg Asn Tyr 



gat ggc gac 
Asp Gly Asp 
145 

gtg gee cac 
Val Ala His 
160 

ate tac cag 
He Tyr Gin 
175 

ttc ggc gtg 
Phe Gly Val 



gcc gat tgg 
Ala Asp Trp 



gtg gcg eta 
Val Ala Leu 
225 

gea ttg ggc 
Ala Leu Gly 
240 

aeg caa gaa 
Thr Gin Glu 
255 



ccc acc gee 
Pro Thr Ala 
50 

cag caa ggc 
Gin Gin Gly 



ccg ccc ace 
Pro Pro Thr 



gee ace cat 
Ala Thr His 
100 

gat gee ggc 
Asp Ala Gly 
115 

gac aac gcg 
Asp Asn Ala 
130 

ggc gag ate 
Gly Glu He 



gag etc ace 
Glu Leu Thr 



ggc cag tec 
Gly Gin Ser 
180 

etc gtc aag 
Leu Val Lys 
195 

ctg gtg ggt 
Leu Val Gly 
210 

cgc teg atg 
Arg Ser Met 



aag gac ccg 
Lys Asp Pro 



gac gac ggc 
Asp Asp Gly 
260 



acc 1159 
Thr 



act 1207 
Thr 



gac 1255 

Asp 

85 

gcc 1303 
Ala 



atg 1351 
Met 



ttc 1399 
Phe 



ttc 1447 
Phe 



cac 1495 

His 

165 

ggt 1543 
Gly 



caa 1591 
Gin 



gcc 1639 
Ala 



cag 1687 
Gin 



caa 1735 

Gin 

245 

ggc 1783 
Gly 
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gtg cac tac aac tec ggt att ccc aac cgc gcc ttc cag cgc gcc gcg 1831 
Val His Tyr Asn Ser Gly lie Pro Asn Arg Ala Phe Gin Arg Ala Ala 
265 270 275 

gtt gcc ate ggc ggt tac gcc tgg gaa aag gcc ggg cgc ate tgg tac 1879 
Val Ala lie Gly Gly Tyr Ala Trp Glu Lys Ala Gly Arg lie Trp Tyr 
280 285 290 

cgc gcc etc ace ggt ggc gcg ctg teg gcc agt gcg gae ttc gee ace 1927 
Arg Ala Leu Thr Gly Gly Ala Leu Ser Ala Ser Ala Asp Phe Ala Thr 
295 300 305 

ttc gee gca etc ace gtg cgc gtg gcc age acc gat tac ggc gcg ggc 1975 
Phe Ala Ala Leu Thr Val Arg Val Ala Ser Thr Asp Tyr Gly Ala Gly 
310 315 320 325 

agt gcc gag gee agt gcg gtg gaa cag gcc tgg ege gac gtg ggc gtg 2023 
Ser Ala Glu Ala Ser Ala Val Glu Gin Ala Trp Arg Asp Val Gly Val 
330 335 340 

etc gca tga cegtgeaact gccgecettg eaaccgggtg tcgtgttgcg 2 072 
Leu Ala 

gttggcacgc gaaggtggcg tggccgcgtt cccggccatg cgccgcgagc gccagctgct 2132 

getggaagag etggacgagg tgeaacgcca aeaectgggc gcgctgetgg ateagtgect 2192 

ggegeatgca etcccegcec egeaagcegg cggeggegac cgeegetact teagcatcat 2252 

ctgggatggc geeagcgaae egetgcgcat ceccgaagaa caegeccegg eggaaatcgt 2312 

acggctgtgg aagcagggca cgttgtagat ggcttgcgeg egagcgcggc acgcggagae 2372 

geaaagacgc cggtcaacgt tgegegegat egaegectcg taggageaga gcttggtcag 2432 

gctcaccace tccegggtgg tttcgacttc caagcgeaca cttttgtact gggcatccac 2492 

eetggaagtg ggactcaaga aaacattttg tccgtageac tggcgetett tgatcgcacc 2552 

aaatgeacce ttgatcgaat ecatcatgat tgatgacccc atgceeccgc tgcggggacg 2612 

ccttgcetgg aaatttggtc ttatggcgtt eetttctagc eeagactggg ggagggtt 2 67 0 

<210> 28 

<211> 2870 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (1870) 

<400> 28 

agccggggcg tegatgegeg tggeagegtc eaggctggea aegcgeggea gccgetgegg 60 
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cgaaaaatgc tgcacagcat gctgcagcac accggccacc gatgcgcgcg cgggcagggc 12 0 

cgccggtgcc tggcccagcg cccgccaggc cgcgcgcagc gctggcagcg ggtcgctgtc 180 

atccactggt tgcgccgcat gcgacttgga aagcttgcgc ccgtcggcgc ccaggatcag 240 

cggcagatgc agatagcgcg gcggtgccac gcccagggcc tgctgcagca ccaattggcg 3 00 

cggggtggag tcgagcaggt ccgccccgcg caccacatcg gtgatgccct gcgccgcatc 3 60 

gtcgaccacc accgccagct ggtaggccca gtagccgtcg gcacggcgca gcacgacatc 420 

gcccacctcg gcgtacacat cctgggtgat gcgcccctgc agcgcgtcct ggaagcttgc 480 

ctgggtgttc ggcggcaccc gcaggcgcac ggcccggcgg atgcccagtg gcgccacgca 540 

gacgtggtgg atgccaccca tcacggccag ctctgcgcgg ctgcaactgc attcgaacgc 600 

cgcaccggtg cgcagcagcc gcgacagtgc cgcctcgtaa tgcgcatcac ggtcggactg 660 

atatagcact ggcccgtcag ggtgcagccc gaacgcagcc agcgtatgca attgacgctc 720 

tgaggcgcct ggctcggcac gcggcgggtc gatgtcttcg attcgcacat gccattcgcc 780 

accggcatgg cgcgcgagca gccagctgcc caacgcagcc aggagcgagc cgaagtgcag 840 

ggggccggtg ggcgagggcg cgaagcggcc gcggtaaggg agtgaggaca tgggcagctg 900 

aatcgtcggt caggtgcttg cttgatttca acccgccacg tccgcagatc cgcagcagtt 960 

catcctcttt gcgtgcggag ccactgcctc tatgttcaac cgt gtc gtc ctg ttt 1015 

Arg Val Val Leu Phe 
1 5 

etc ttg acc aac ttt gcg gtg ctg ate ctg gcc gge att gtg atg teg 1063 
Leu Leu Thr Asn Phe Ala Val Leu lie Leu Ala Gly lie Val Met Ser 
10 15 20 

gtg ctg ggc gtc aat ccg gca cag atg agt ggg ctg ctg gtg atg gcc 1111 
Val Leu Gly Val Asn Pro Ala Gin Met Ser Gly Leu Leu Val Met Ala 
25 30 35 

gcc ate ttc ggc ttc ggc ggc teg ttc att teg ttg ctg ctg tec aag 1159 
Ala lie Phe Gly Phe Gly Gly Ser Phe lie Ser Leu Leu Leu Ser Lys 
40 45 50 

ttc atg gcc aag cgc age acc ggt gcg cag gtg ate ace gag ccg egg 1207 
Phe Met Ala Lys Arg Ser Thr Gly Ala Gin Val He Thr Glu Pro Arg 
55 60 65 

acg cag acc gag cgc tgg ttg gtg gac acg gtg cgc cgc cag gcc cag 12 55 
Thr Gin Thr Glu Arg Trp Leu Val Asp Thr Val Arg Arg Gin Ala Gin 
70 75 80 85 

gcg gcc ggt ate ggc atg ccg gaa gtg gcc ate tac gac gga ccg gaa 13 03 
Ala Ala Gly He Gly Met Pro Glu Val Ala He Tyr Asp Gly Pro Glu 
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90 



95 



100 



ate aac gcc ttc gcc acc ggt gcc aac cgc aac aat gcg ctg gtg gcg 13 51 
lie Asn Ala Phe Ala Thr Gly Ala Asn Arg Asn Asn Ala Leu Val Ala 
105 110 115 

gtt tec acg ggc ttg ctg cag cac atg cgc gaa gac gag gcc gag gcc 1399 
Val Ser Thr Gly Leu Leu Gin His Met Arg Glu Asp Glu Ala Glu Ala 
120 125 130 

gtg ctg ggc cac gag att gcc cac att gcc aat ggc gac atg gtc acc 1447 
Val Leu Gly His Glu He Ala His He Ala Asn Gly Asp Met Val Thr 
135 140 145 

atg gcc ttg ctg cag ggc gtg ctg aac acc ttc gtg ate gtg ctg gcg 1495 
Met Ala Leu Leu Gin Gly Val Leu Asn Thr Phe Val He Val Leu Ala 
150 155 160 165 

cgc gtg gtg ggc ggc ate ate gac age gcg ctg tet ggc aat cgc gac 1543 
Arg Val Val Gly Gly He He Asp Ser Ala Leu Ser Gly Asn Arg Asp 
170 175 180 

age ggg egt gga ttt gcc tac tac ate att gtg ttc gtg ctg gag atg 1591 
Ser Gly Arg Gly Phe Ala Tyr Tyr He He Val Phe Val Leu Glu Met 
185 190 195 

gtg ttc ggc ctg ttc gcc acg atg ate gcg atg tgg ttc teg cgc cgc 1639 
Val Phe Gly Leu Phe Ala Thr Met He Ala Met Trp Phe Ser Arg Arg 
200 205 210 

cgc gag ttc cgt gcc gat gcc ggt ggc gcg cag ctg gee ggg cgc aac 1687 
Arg Glu Phe Arg Ala Asp Ala Gly Gly Ala Gin Leu Ala Gly Arg Asn 
215 220 225 

aag atg ate gcc gca ttg gag cgc eta teg etc aat cac ggc cag aac 1735 
Lys Met He Ala Ala Leu Glu Arg Leu Ser Leu Asn His Gly Gin Asn 
230 235 240 245 

acc ttg cec teg cag gtg cag gcg ttc ggc att tec ggc ggt gtg ggt 1783 
Thr Leu Pro Ser Gin Val Gin Ala Phe Gly He Ser Gly Gly Val Gly 
250 255 260 

gag ggc ttg cgt cgc ctg ttc ctg age cac ceg ccg ctg acc gag cgc 1831 
Glu Gly Leu Arg Arg Leu Phe Leu Ser His Pro Pro Leu Thr Glu Arg 
265 270 275 

att gcc gcc ttg cgt gcg tec aac ggt acg gcg atg taa gccagcggtt 1880 
He Ala Ala Leu Arg Ala Ser Asn Gly Thr Ala Met 
280 285 

tgeetttcaa caaaaaacec gcgtcatgeg ggttttttgt tgtggcgtgt ttccttgatt 1940 

cteggeagcg eaccgtggeg ataaacegea eacggegcea gecagcagea tggcgcctta 2000 

cgcgggtgge tatggeetca gcegaactcg tagttcatca gcgggceggt gggcgcgaeg 2060 

aagtcgcctt geaegtaate gacecccgea gtgaagaagc tgctcatega etgtgcatcg 2120 
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gccacgaact cggccaccgt gaggatgccg gtcggctgcg cccgtgaggt gatctcgcgg 2180 

atcttttcct ggctttcgcg ggcagaggcg atgtcgccgg tgatgctgcg gtcgagcttg 2240 

aggaacgcgg gctggaagtg tgcgagcagc tggaacgaat ccagtcccga accgaattgc 23 00 

tccagcccca ccttgcagcc cattgccgag accgaagcca ggaattgctg ggcgttgcgc 23 60 

aggtgggtga ataccttcga ttccggggtc tgcagccaca accgctctcc tggcacgccg 2420 

tagaccgcca gctgttcgcg gatagtgtcg atcatctgtg ggtcggagaa cgaattgggc 2480 

ccgatgcgca ccagcaggtg ggtcttgtgc ccggcgcgct ggcgctcgcc cagctggcgg 2540 

atggcacgtg ccaccaccca gcggtcgatc tcggtgatca ggtcgtgttc ttcggcaatg 2600 

gccatgaacg cattcggcga catcatctcg ccattgcgct ccagccgcag gaacgcctga 2660 

tacagctcca gcggctcgcc ctgcaggttg agcacgggct ggtaatgcag caggaagccg 272 0 

tcgccgatca gcgcctcgcg caactgttcc acccagcgct cgatgcgttc ttcctcggcg 2780 

cgatcggcgg cggccgggtc gaagatgctg accgcattgc caccgagctc ggccgtggtg 2840 

cgcaccgcct cggtgccgcg gttgagcacc 2870 

<210> 29 

<211> 3743 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (2743) 

<400> 29 



gcgccggaaa 


ccagcctgta 


tttccgcccg 


ttcatgatcg 


ccgacgaggc 


gttcctgggc 


60 


gtgcgcgcgg 


cgcacaaggc 


ctcgtactac 


gtcatcgcca 


gcccggccgg 


cccgtatttc 


120 


gccaagggcg 


tggcgccggt 


gtcgatctgg 


ttgtccaccg 


agtacgcacg 


tgcagccaag 


180 


ggcggcaccg 


gcgcggccaa 


gtgcggcggc 


aactacgccg 


cctcgctgct 


gccgcagcag 


240 


aaagcctacg 


cgcagggctg 


ctcgcaggtg 


ctgttcctgg 


acccggtgga 


aggcaaatac 


300 


attgaagaac 


tgggcggcat 


gaacgtgttc 


ctggtctaca 


aggacggcac 


gctggtgacc 


360 


ccagagctgt 


ccggcagcat 


cctggaaggc 


atcacccgcg 


acagcatcct 


gcagctggcc 


420 


cgtgaccgcg 


gcatgcaggt 


ggtggagcgc 


aaggtgtcca 


tcgacgagtg 


gaaggacggc 


480 


gtggcctccg 


gcgagatcag 


cgaggtgttc 


gcctgcggca 


cggcggctgt 


ggttaccccg 


540 
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atcggcgagc tgaagggcga tggctttgcg gtcggcgacc tgtctgcacc ggcgggcgag 600 

gtgacgatgt cgctgcgcca ggagctgacc gacatccagt acgggcgcgt gccggaccgc 660 

cacggttggc tggtgcgtct gtcctaagcc aacacgtcaa gccaaatcag ggcccctgcg 72 0 

cgtcagcgca ggggcttttt tttgcgcgca gtgcagcaag tgcgtgtcat ttggtgtcgc 780 

cgcatgtcat cgcgagactg aacggtgccg tacggtgtca caaatctgat atttaatttt 840 

ttgaaagtgc gaagttctta ttgtccagtt cggttggatt gcggtaggtt cgctgaacgg 900 

atcgataaca ggggcgatcc ggggacctcg gcgctgacct acggaaggcg gcgccggata 960 

acaccgctcc ggcggttctc ttgatatgga agggaattcg atg teg act gcg tct 1015 

Met Ser Thr Ala Ser 
1 5 

etc cgc aag cgt act ggc teg etc acc ate ctg ggc gcg tec gee ctg 1063 
Leu Arg Lys Arg Thr Gly Ser Leu Thr lie Leu Gly Ala Ser Ala Leu 
10 15 20 

ace teg ctg ctg etc gcg atg ccg gee ttt gee ggc gag gte tac ctg 1111 
Thr Ser Leu Leu Leu Ala Met Pro Ala Phe Ala Gly Glu Val Tyr Leu 
25 30 35 

gat ggc etg gee acc gca cag acc cat cag aaa ttc ate gtg ace tac 1159 
Asp Gly Leu Ala Thr Ala Gin Thr His Gin Lys Phe lie Val Thr Tyr 
40 45 50 

aag gac ggc age acc gcg ctg gee age ccg tec gcg ttg acc acc teg 12 07 
Lys Asp Gly Ser Thr Ala Leu Ala Ser Pro Ser Ala Leu Thr Thr Ser 
55 60 65 

ctg cgc act get gcg cgc gcg gtg ccg gcc aaa gee ggc aag gcg ctg 1255 
Leu Arg Thr Ala Ala Arg Ala Val Pro Ala Lys Ala Gly Lys Ala Leu 
70 75 80 85 

ggc etg aac teg gtg cgc cgc etg gcg ttg ggg ccg gaa ctg gta agg 1303 
Gly Leu Asn Ser Val Arg Arg Leu Ala Leu Gly Pro Glu Leu Val Arg 
90 95 100 

gca gac cgc gcc ctg gac cgc gcc gag gcc gaa acc ctg atg egg caa 1351 
Ala Asp Arg Ala Leu Asp Arg Ala Glu Ala Glu Thr Leu Met Arg Gin 
105 110 115 

ttg gcc get gat ccc aac gtg cag age gtt gaa gtc gac cag ate ctg 13 99 
Leu Ala Ala Asp Pro Asn Val Gin Ser Val Glu Val Asp Gin lie Leu 
120 125 130 

cat gcc acg etc acc ccc aac gac acc egg ttg tec gag cag tgg gcg 1447 
His Ala Thr Leu Thr Pro Asn Asp Thr Arg Leu Ser Glu Gin Trp Ala 
135 140 145 

ttc ggc acc acc aac gcc ggc ctg aac ate cgc ccg gcc tgg gac aag 149 5 
Phe Gly Thr Thr Asn Ala Gly Leu Asn lie Arg Pro Ala Trp Asp Lys 
150 155 160 165 
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gcc acc ggc age ggc acg gtc gtg gcg gtg att gat acc ggc ate acc 1543 
Ala Thr Gly Ser Gly Thr Val Val Ala Val He Asp Thr Gly He Thr 
170 175 180 

agt cat gcc gac etc aac gee aae ate etc geg ggc tac gae ttc ate 1591 
Ser His Ala Asp Leu Asn Ala Asn He Leu Ala Gly Tyr Asp Phe He 
185 190 195 

age gat gcg acc ace gca cgc gat ggc aac ggc cgt gac age aac gcc 1639 
Ser Asp Ala Thr Thr Ala Arg Asp Gly Asn Gly Arg Asp Ser Asn Ala 
200 205 210 

gcc gac gaa ggc gac tgg tac gcc gcc aac gaa tgc ggc gcc ggc att 1687 
Ala Asp Glu Gly Asp Trp Tyr Ala Ala Asn Glu Cys Gly Ala Gly He 
215 220 225 

ccc gcc gee age tee age tgg cac ggc acc cat gtg gee ggc acg gtc 1735 
Pro Ala Ala Ser Ser Ser Trp His Gly Thr His Val Ala Gly Thr Val 
230 235 240 245 

gcg gca gtg acc aac aac acc acc ggc gta gcc ggc acc gee tac ggc 1783 
Ala Ala Val Thr Asn Asn Thr Thr Gly Val Ala Gly Thr Ala Tyr Gly 
250 255 260 

gcc aag gtc gta ccg gtg cgc gtg etc ggc aag tgc ggt ggg teg ctg 1831 
Ala Lys Val Val Pro Val Arg Val Leu Gly Lys Cys Gly Gly Ser Leu 
265 270 275 

teg gat ate gcc gac gcc ate gtc tgg gcc tec ggc ggc acc gtc age 187 9 
Ser Asp He Ala Asp Ala He Val Trp Ala Ser Gly Gly Thr Val Ser 
280 285 290 

ggc ate ccg gcc aat get aac ccg gee gag gtg ate aac atg teg etc 1927 
Gly He Pro Ala Asn Ala Asn Pro Ala Glu Val He Asn Met Ser Leu 
295 300 305 

ggc ggc ggc ggt age tgc teg ace acc atg cag aac gcc ate aae ggt 1975 
Gly Gly Gly Gly Ser Cys Ser Thr Thr Met Gin Asn Ala He Asn Gly 
310 315 320 325 

gcg gtg teg cgc ggc ace acg gtg gtg gtc geg gcc ggc aae gat gcg 2 023 
Ala Val Ser Arg Gly Thr Thr Val Val Val Ala Ala Gly Asn Asp Ala 
330 335 340 

tec aat gtg tec ggt teg ctg ccg gcc aac tgc geg aac gtg att gcg 2071 
Ser Asn Val Ser Gly Ser Leu Pro Ala Asn Cys Ala Asn Val He Ala 
345 350 355 

gtg gcc gcc acc acc teg gcg ggc gcg aag gcc age tat tec aac ttc 2119 
Val Ala Ala Thr Thr Ser Ala Gly Ala Lys Ala Ser Tyr Ser Asn Phe 
360 365 370 

ggc acc ggt ate gat gtg teg geg ccc ggc teg teg ate ctg tee acg 2167 
Gly Thr Gly He Asp Val Ser Ala Pro Gly Ser Ser He Leu Ser Thr 
375 380 385 
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etc aac age ggc ace ace aeg ceg ggt age gee age tat gee tee tac 2215 
Leu Asn Ser Gly Thr Thr Thr Pro Gly Ser Ala Ser Tyr Ala Ser Tyr 
390 395 400 405 

aac ggc ace teg atg gcg teg ccg cat gtg gee ggc gtg gtc gcg ctg 2263 
Asn Gly Thr Ser Met Ala Ser Pro His Val Ala Gly Val Val Ala Leu 
410 415 420 

gtg cag teg gtc gee ceg ace gcg ctg aeg cea gea gcg gtg gaa ace 2311 
Val Gin Ser Val Ala Pro Thr Ala Leu Thr Pro Ala Ala Val Glu Thr 
425 430 435 

ttg ttg aag aac ace gcg cgt get tta ccg ggc gee tgc teg ggc ggc 2359 
Leu Leu Lys Asn Thr Ala Arg Ala Leu Pro Gly Ala Cys Ser Gly Gly 
440 445 450 

tgc ggt gee ggc ate gtc aac gee gat gee gcg gtc act gcg gee ate 2407 
Cys Gly Ala Gly He Val Asn Ala Asp Ala Ala Val Thr Ala Ala He 
455 460 465 

aat ggc ggg age ggc ggc ggt ggc ggt ggt gga aac ace ttg ace aac 2455 
Asn Gly Gly Ser Gly Gly Gly Gly Gly Gly Gly Asn Thr Leu Thr Asn 
470 475 480 485 

ggc act ceg gtg ace ggc ctg ggc gcg gcg act ggc gcg gaa ttg aac 2503 
Gly Thr Pro Val Thr Gly Leu Gly Ala Ala Thr Gly Ala Glu Leu Asn 
490 495 500 

tac acc ate acc gtg ccg gcc ggc age ggc acc ttg aeg gtg ace acc 2551 
Tyr Thr He Thr Val Pro Ala Gly Ser Gly Thr Leu Thr Val Thr Thr 
505 510 515 

age ggc ggc age ggc gat gcc gae ctg tat gtg cgc gcc ggc agt gca 2599 
Ser Gly Gly Ser Gly Asp Ala Asp Leu Tyr Val Arg Ala Gly Ser Ala 
520 525 530 

ccg ace gae teg get tac acc tgc cgc cea tac cgc age ggc aat gcc 2647 
Pro Thr Asp Ser Ala Tyr Thr Cys Arg Pro Tyr Arg Ser Gly Asn Ala 
535 540 545 

gag acc tgc acc ate acc gca ccg tec gga aeg tat tac gtg cgt ctg 2 695 
Glu Thr Cys Thr He Thr Ala Pro Ser Gly Thr Tyr Tyr Val Arg Leu 
550 555 560 565 

aag gee tac age aeg tte tec ggc gtc ace ctg cgc gee age tac taa 2743 
Lys Ala Tyr Ser Thr Phe Ser Gly Val Thr Leu Arg Ala Ser Tyr 
570 575 580 

ccgcgcgtca cgcgcgeccc ggcactgegc cagggegege tectcatctg caatccacte 2803 

caegectgee gattcggcag gegctgggaa tgtgttgeeg egtggccggg aeggacaccg 2863 

gteagtegtt tegacaggea cctgectgtg cacttccaga cctgecateg cagcgegega 2923 

tggggtcegg ecatcacgee gcatetgcgg cacetcatea ctgaaaggaa cgatcgatgt 2 983 

ceaatgtgtc gcaaegtcgt gcgcctaegc gegcgetggt agtcetgggt gtgteegegc 3043 
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tgacctcgct gctggcggtg ccggccttcg ccgggcaggt gaatctgtcc gggctggatt 3103 

cgcagccgac gctggatcgc ttcatcgtca aataccgcga cggcagcagt gcgtcggtga 3163 

gcccgacctc gatgcgcgcc tcgctcaatt cggtggccac tgcggtgccg gcacgcgccg 3223 

gccgcgcgct gggcctgaac cacgtgcgtc gcaccgcgct gggctccgaa gtgctcaaga 3283 

ccgaccgcag tctggaccgc gccgaagccg agacgctgat gcgccgcaca tcgccgccga 3343 

cccgagcgtg gaatacgtgg aaatcgatca gatcatgtac ccgacgctga ccccgaacga 3403 

cacgcgtctg tccgagcagt ggggcttcgg caccaccgca tcgggcatca acgtgcgccc 3463 

ggcctgggac accgccaccg gcaccggcgt ggtggtcgcg gtgatcgaca ccggcatcac 3523 

cagccatccg gacctcaacg ccaacgtgct gcccggctac gacttcatca gcgatgcggc 3583 

gcgtgcgcgc gacaacaacg gccgtgacag caacgcggcc gaccagggcg actggcgcac 3 643 

ggccaaccag tgcggtaccg gcgtggcagc ggccaattcc agctggcatg gcacgcacgt 3703 

ggccggcacg attgccgcgg tcaccaacaa cagcaccggc 3 743 

<210> 30 
<211> 3452 
<212> DNA 

<213> Xanthomonas campestris 

<220> 

<221> CDS 

<222> (1001) . . (2452) 

<400> 30 

cgcgcggcac cacggtggtg gtggcggcag gtaacagcaa tgccaacgtg gccaatttca 60 

ccccggccag ctgcgccaat gtgatctcgg tggcctcgat cacctcggcc ggcgcgcgtt 120 

cgagcttctc caacttcggc accaccatcg atatctccgg tccgggctcg gcgatcctgt 180 

ccacgctcaa cagcggcacc accaccccgg gcagcgccag ctacgcgtcc tacaatggca 24 0 

cctcgatggc ggcgccgcac gtggccggcg tggtcgcgct ggtgcagtcg gcagcgtcgc 3 00 

gtccgttgac cccggcggcg gtggaaacgc tgttgaagaa caccgcccgg ccgttgccgg 360 

gcgcctgctc gggcggttgc ggtgccggca tcgtcaacgc agccggcgcg gtcagccaga 42 0 

cgccgtaacg cgacgccgta acgcgtattt ccccagcgca cagtgccggc gtctgtcaga 480 

gcgctcccga cgcggctgtc ggtgcctgtc tctctctctt gtgccccgcc caggcggggc 540 

ttttttgtgc gcgcgctgca tgggccggga cgtgcgccag gggtagctga acgaacgcaa 600 
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gtgggcggat gctgcctggc ttcagcgcca ttcgggttcg ccgatagcct cgtcacgtgg 660 

gggctgcgtc atgcaatgcc cgcgcatccg acgcggcgtt gcagtccctg cgctgcgcgt 720 

catccgagta ccgatatcct ggggagggcg attcatgagg cagtcaacgg ttggcgcagt 780 

gcgctacgcg gcgtgtgtgt gtgcgatggc gtgtgtgttt caggtatcgg ccggcgaggt 840 

caacctgcag ggcctggcat cgggctcgag ccaccagcgt ttcatcgtca gctacaagga 900 

ccgcgtaggc agcacccgcg cgaccgggct gtcggctccg tggggcgaga tcgcccgcgc 960 

cgtccctagg cggcaagggc gcgcgctggg cttgtcggcc atg cgt egg etc agt 1015 

Met Arg Arg Leu Ser 
1 5 

gcc ggc ccg atg ctg ctg gtg gcc gat egg cgc ctg gac egg gte gae 1063 
Ala Gly Pro Met Leu Leu Val Ala Asp Arg Arg Leu Asp Arg Val Asp 
10 15 20 

teg gaa age ctg atg cgc egg ett gcc gcc gac ccg ace gtc aag egg 1111 
Ser Glu Ser Leu Met Arg Arg Leu Ala Ala Asp Pro Thr Val Lys Arg 
25 30 35 

gtg gaa gtg gac gtg ctg atg egg ccg ctg ctg gcg ccc aac gae ecc 1159 
Val Glu Val Asp Val Leu Met Arg Pro Leu Leu Ala Pro Asn Asp Pro 
40 45 50 

ggc ctg eca cag eag tgg gcg atg gga ace aec ace gcc age etc aat 1207 
Gly Leu Pro Gin Gin Trp Ala Met Gly Thr Thr Thr Ala Ser Leu Asn 
55 60 65 

gtc cgc ccg gcc tgg gac cgc aec aec ggc aag ggc ate gtg gtg gcg 1255 
Val Arg Pro Ala Trp Asp Arg Thr Thr Gly Lys Gly lie Val Val Ala 
70 75 80 85 

gtg ate gat ace ggc ate ace gcg cat ccg gac ctg gee gcc aac gtg 1303 
Val lie Asp Thr Gly lie Thr Ala His Pro Asp Leu Ala Ala Asn Val 
90 95 100 

ttg ccc ggc tac gac ttc ate acc gac ccc aec gtc gca ggc gac ggc 1351 
Leu Pro Gly Tyr Asp Phe lie Thr Asp Pro Thr Val Ala Gly Asp Gly 
105 110 115 

aac ggg cgt gac aac aat gee gcc gat eag ggc gat tgg tec gcg gcc 1399 
Asn Gly Arg Asp Asn Asn Ala Ala Asp Gin Gly Asp Trp Ser Ala Ala 
120 125 130 

aac get tgc ggt gcg ggc gcg teg gcg tec aat tec age tgg cat ggc 1447 
Asn Ala Cys Gly Ala Gly Ala Ser Ala Ser Asn Ser Ser Trp His Gly 
135 140 145 

acc cat gtc gcc ggc ate gtt gee gca gtt ggc aac aac gcg gcc ggg 1495 
Thr His Val Ala Gly He Val Ala Ala Val Gly Asn Asn Ala Ala Gly 
150 155 160 165 

gtg gtc ggc act gcc ttc aac gcc aaa ctg ttg ccg ttg cgc gtg etc 1543 
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Val Val Gly Thr Ala Phe Asn Ala Lys Leu Leu Pro Leu Arg Val Leu 
170 175 180 

ggc aaa tgc ggt ggc tac atg tec gat ate gcc gat gcc ate gtg tgg 1591 
Gly Lys Cys Gly Gly Tyr Met Ser Asp lie Ala Asp Ala lie Val Trp 
185 190 195 

gca tct ggc ggc aag gtg acc ggc gtg ccg gcc aat ccg aat ccc gcc 163 9 
Ala Ser Gly Gly Lys Val Thr Gly Val Pro Ala Asn Pro Asn Pro Ala 
200 205 210 

acg gtg ate aac ttg teg etc ggc ggc tat ggc age tgc teg acg ate 1687 
Thr Val lie Asn Leu Ser Leu Gly Gly Tyr Gly Ser Cys Ser Thr lie 
215 220 225 

ate ggc aat gcc ate ace ggc gcg gtc acg cgc ggc acc gcc gtg gta 1735 
He Gly Asn Ala He Thr Gly Ala Val Thr Arg Gly Thr Ala Val Val 
230 235 240 245 

gtg gcg gee ggc aac age aat atg gat gtg gee ace age atg ccg gee 17 83 
Val Ala Ala Gly Asn Ser Asn Met Asp Val Ala Thr Ser Met Pro Ala 
250 255 260 

aat tgc gcg aac gtg att gcg gtg gcg gca ace acc teg gee ggc gee 1831 
Asn Cys Ala Asn Val He Ala Val Ala Ala Thr Thr Ser Ala Gly Ala 
265 270 275 

aag gee age ttc tee aac ttc ggc aag ggc gtg gac ate gcc gcg ccc 1879 
Lys Ala Ser Phe Ser Asn Phe Gly Lys Gly Val Asp He Ala Ala Pro 
280 285 290 

ggc cag gcg ate att tec acg etc aat age ggc acc acg gtt cca gcc 1927 
Gly Gin Ala He He Ser Thr Leu Asn Ser Gly Thr Thr Val Pro Ala 
295 300 305 

aat ccg gcc tac gcg gtg tat age ggc acc teg atg gcg gcg ccg cat 1975 
Asn Pro Ala Tyr Ala Val Tyr Ser Gly Thr Ser Met Ala Ala Pro His 
310 315 320 325 

gtg gee ggc gtg gtg gcg ttg atg eag teg gtg gca ctt aac ccg ctg 2023 
Val Ala Gly Val Val Ala Leu Met Gin Ser Val Ala Leu Asn Pro Leu 
330 335 340 

acg ccg gca acg gtg gag gcg ctg ctg aag age agt gca cgc ccg ttg 2071 
Thr Pro Ala Thr Val Glu Ala Leu Leu Lys Ser Ser Ala Arg Pro Leu 
345 350 355 

ccg gtg gcg tgc get ccc ggc tgc ggt gcg ggc ctg gtc aat gcc gat 2119 
Pro Val Ala Cys Ala Pro Gly Cys Gly Ala Gly Leu Val Asn Ala Asp 
360 365 370 

ggc gcg gtg gcg gcg gtg ate aat gee acg ctg ctg acc agt aat gca 2167 
Gly Ala Val Ala Ala Val He Asn Ala Thr Leu Leu Thr Ser Asn Ala 
375 380 385 

gta cgc act ggc ctg age gcg gcg ate ggc gat teg ctg tat tac eag 2215 
Val Arg Thr Gly Leu Ser Ala Ala He Gly Asp Ser Leu Tyr Tyr Gin 
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390 395 400 405 

gtc aag gtg ccg gca ggc acg cgc teg etc aag gtc acg etc age ggc 2263 
Val Lys Val Pro Ala Gly Thr Arg Ser Leu Lys Val Thr Leu Ser Gly 
410 415 420 

ggc age ggc aat gee gac ctg tea ctg cgc gee aat gca ctg ccc ace 2311 
Gly Ser Gly Asn Ala Asp Leu Ser Leu Arg Ala Asn Ala Leu Pro Thr 
425 430 435 

gac get gcc ttt ggc tgc cgc age atg ctg gtc ggc aac acc gaa gee 2359 
Asp Ala Ala Phe Gly Cys Arg Ser Met Leu Val Gly Asn Thr Glu Ala 
440 445 450 

tgc aca ctg acc gca cct gcg gca ggc acg tat tac gtg cga ctg aaa 2407 
Cys Thr Leu Thr Ala Pro Ala Ala Gly Thr Tyr Tyr Val Arg Leu Lys 
455 460 465 

gga acg ctg gcg ttc tec gcg gtc aac ctg gtg gcg acg tac tga 2452 
Gly Thr Leu Ala Phe Ser Ala Val Asn Leu Val Ala Thr Tyr 
470 475 480 

tagcagggca gccgcctggc cgtgcgaggc agtgacgcgc tggtgcctga ggcaaggegc 2 512 

cagcgcgttt ctatgtatgg cggacgcaag gctggcttac ctgcgctatt tcgggcgtgg 2572 

caggctcact cgcagagcgg gtaagcgcgc gcgccgagga catgcacaat ctcggcgccg 2 632 

gccagttcca gcagcaggcc acgctggccg gcgttgatcc acaacgcagg tgcgtcgagc 2 692 

acgctggatt cgatcagcac eggcgtggge cgctgetgec cgagcgggct gatgccgcce 2752 

acettgtagc cggtgcggcg ttcggcatcg gccacctcca tcatgcgcgc ggacttgecg 2812 

ccgcaggcgc tggcaagggt cttcaacgac aagcggeggt cgcaegggat caccacgcag 2 872 

atcgcgtgct cgtccaccca ggtcatcagg gtcttgagca cctggtgcgg cggcagttgc 2 932 

agcgcctgcg cagcttgeag gcccttggcg tcggcatcgg cctggtactg ataaggatgc 2992 

agcacatagg ccacgccggc cgcatccagt gcacgggttg cgcgggtggc cttgctcatc 3 052 

gcttagaecg gttcgaaccg gttggccgce acgttcttgc gcaecgtttc cgggttccag 3112 

atccttccgt teatggegat gtagacgccg gccggeageg tctggacggc eccgaccgeg 3172 

cagccgatgt tgaactcggc atcggagccg cgaaagcgcg ccggattgag tgcgccggtc 3 232 

atcacgatgg tcttgtcggc gatcgactgc agcaccttgc cggtttccac catcgaatcg 3292 

gtgccgtggg tgatcagcac ctgtcgggcg ggctgcgcct ggatggtggc gcggatcagc 3352 

tcgcggtctt cctgggtgat gtgcaacgaa tccttgcgga tgatcgggat gaecgtgaag 3412 

eggaaggtca cgcccagttc cttgaggate tggccgatct 3452 
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<210> 31 

<211> 3650 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . , (2650) 

<400> 31 
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540 


gcgcatggat 


agataccgac 


cggactcgat 


gaagatggat 


atgccttcgc 


tcctgatgta 


600 


cccgtacgtg 


ccacgccggc 


cccgcgatat 


tgcgtggtcc 


gctgccgccg 


ttccactgcg 


660 


atatcgcaca 


caacatctgc 


gctgatagcc 


cgcattaacc 


gcccgagtac 


tccccgctcg 


720 


gcgcacgacg 


cacgacgccc 


ttgatgcatc 


acacacgacc 


atagcggccg 


tgtacgcacg 


780 


acgcatgcgc 


gccattgcga 


gcgcctgcat 


gcgctacgcc 


gtcgattacg 


gcaaatctcc 


840 


cgctcgcacc 


caaatgggac 


tctgttgatg 


acttcttttc 


cgcaacggca 


attgctgttc 


900 


tccgcgctcg 


tgctggcgct 


gtgtagcgcg 


gcatcctcgg 


caccgggtgt 


tggcgcaaac 


960 


cccggcaaca 


tcacgcgccc 


aacccaggcc 


accagaagaa 


agt gac ccg ctt ttc 
Ser Asp Pro Leu Phe 
1 5 


1015 



cgc tat caa tgg cat ttg etc aac gat ggg caa gag gtc att gcc gac 1063 
Arg Tyr Gin Trp His Leu Leu Asn Asp Gly Gin Glu Val lie Ala Asp 
10 15 20 

act egg cca cgc gcc gga acg gat ctg aat gtg ggc ccg ctg cat acg 1111 
Thr Arg Pro Arg Ala Gly Thr Asp Leu Asn Val Gly Pro Leu His Thr 
25 30 35 

ttg ggg ctg cgt gga caa ggc gta acc gtc gcc gtc gtg gac gac gca 1159 
Leu Gly Leu Arg Gly Gin Gly Val Thr Val Ala Val Val Asp Asp Ala 
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40 45 50 

etc gaa eta cge eac cog gat ett gtt gee aac gtg gtg cce gge ggt 12 07 
Leu Glu Leu Arg His Pro Asp Leu Val Ala Asn Val Val Pro Gly Gly 
55 60 65 

tee aag aae ttt gtc gat gga teg aat gat cca aeg eca cgc aae gge 1255 
Ser Lys Asn Phe Val Asp Gly Ser Asn Asp Pro Thr Pro Arg Asn Gly 
70 75 80 85 

get tec eae gge aeg atg gtt gge ggg ate atg geg gea gtg gge tgg 1303 
Ala Ser His Gly Thr Met Val Gly Gly lie Met Ala Ala Val Gly Trp 
90 95 100 

aac ggg ett ggt ggt cgc gge gtt geg cec gat geg cge etg aaa ggt 1351 
Asn Gly Leu Gly Gly Arg Gly Val Ala Pro Asp Ala Arg Leu Lys Gly 
105 110 115 

ttc aae ate ett tec tea gaa gaa age eeg ace gac ttc gat ace aat 1399 
Phe Asn lie Leu Ser Ser Glu Glu Ser Pro Thr Asp Phe Asp Thr Asn 
120 125 130 

eta cgc gee tec tgg gge gat teg gtg caa tec egg gat gtg gat gta 1447 
Leu Arg Ala Ser Trp Gly Asp Ser Val Gin Ser Arg Asp Val Asp Val 
135 140 145 

ttc aat aac age ttt gge tea gat etg aeg tac tac eeg aca ate tct 1495 
Phe Asn Asn Ser Phe Gly Ser Asp Leu Thr Tyr Tyr Pro Thr He Ser 
150 155 160 165 

cca gca gca gag cgc teg ett gac cgc ttg atg cgt cga gca aga aac 1543 
Pro Ala Ala Glu Arg Ser Leu Asp Arg Leu Met Arg Arg Ala Arg Asn 
170 175 180 

gge aag ggg ggt etg tat gtc cag gca gca ggg aac aeg ttc gat agt 1591 
Gly Lys Gly Gly Leu Tyr Val Gin Ala Ala Gly Asn Thr Phe Asp Ser 
185 190 195 

ttt aeg gtt etc gac gac eag ggg aac tgg gtg gag cga tge cet gtg 1639 
Phe Thr Val Leu Asp Asp Gin Gly Asn Trp Val Glu Arg Cys Pro Val 
200 205 210 

etg gee cgc ace ttg gga gtc act tgc tee aeg eeg get acc gat ccg 1687 
Leu Ala Arg Thr Leu Gly Val Thr Cys Ser Thr Pro Ala Thr Asp Pro 
215 220 225 

ttg agt aae caa cec etg ate ate geg aeg gge gea gtc aat gea cgc 1735 
Leu Ser Asn Gin Pro Leu He He Ala Thr Gly Ala Val Asn Ala Arg 
230 235 240 245 

gge etg cgc teg tec tac tct tea gee gge geg geg eta tgg gtc ace 1783 
Gly Leu Arg Ser Ser Tyr Ser Ser Ala Gly Ala Ala Leu Trp Val Thr 
250 255 260 

gge ttc gge ggg gag ttc ggg etg caa cgc cge tac ttt gge gac egg 1831 
Gly Phe Gly Gly Glu Phe Gly Leu Gin Arg Arg Tyr Phe Gly Asp Arg 
265 270 275 
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ccg egg ccc gcg ttg ttc gat ccc gcc ate gtc acc acc gac ctg act 1879 
Pro Arg Pro Ala Leu Phe Asp Pro Ala lie Val Thr Thr Asp Leu Thr 
280 285 290 

ggc tgc gcc gtc ggt gac aac agg gac ate gcc ggc eag ccg ccg ate 192 7 
Gly Cys Ala Val Gly Asp Asn Arg Asp He Ala Gly Gin Pro Pro He 
295 300 305 

aat gca ttg get tea age age tea ccg ate gae gee tct tgc aac tae 1975 
Asn Ala Leu Ala Ser Ser Ser Ser Pro He Asp Ala Ser Cys Asn Tyr 
310 315 320 325 

tec gcg gca atg aac ggc acc tec gca gcg gca ccc aeg gtt get ggg 2023 
Ser Ala Ala Met Asn Gly Thr Ser Ala Ala Ala Pro Thr Val Ala Gly 
330 335 340 

gtg gtt gcg etg ate gtg cag gcc aat ccg teg etc ace gcg cge gae 2071 
Val Val Ala Leu He Val Gin Ala Asn Pro Ser Leu Thr Ala Arg Asp 
345 350 355 

ett aag tac ate ctg gca aca age gcg cge cag ate gat ect gcg eag 2119 
Leu Lys Tyr He Leu Ala Thr Ser Ala Arg Gin He Asp Pro Ala Gin 
360 365 370 

cag gtg ate cge tac eaa ggc age gtg ate gag ccg ggc tgg ate acc 2167 
Gin Val He Arg Tyr Gin Gly Ser Val He Glu Pro Gly Trp He Thr 
375 380 385 

aat gcg gcc ggc cat gca ttt age aac tgg tae ggt ttc ggc ctg gtg 2215 
Asn Ala Ala Gly His Ala Phe Ser Asn Trp Tyr Gly Phe Gly Leu Val 
390 395 400 405 

gac get gcc gaa gcg gtc tat cge gcc tat ggg ttc cag ccg ett ccg 2263 
Asp Ala Ala Glu Ala Val Tyr Arg Ala Tyr Gly Phe Gin Pro Leu Pro 
410 415 420 

ccc cag cge gat ctg ggc tgg aaa gcg gca cge gca ggc aca teg acg 2311 
Pro Gin Arg Asp Leu Gly Trp Lys Ala Ala Arg Ala Gly Thr Ser Thr 
425 430 435 

att ggc gga cea aat gcc gcg gca acc ttg egg ttg egg etc ggg gae 2359 
He Gly Gly Pro Asn Ala Ala Ala Thr Leu Arg Leu Arg Leu Gly Asp 
440 445 450 

acg etc aag ate gac acc gtg cag tgg teg atg cag acc ace eac aag 2407 
Thr Leu Lys He Asp Thr Val Gin Trp Ser Met Gin Thr Thr His Lys 
455 460 465 

aca ccg age aat etc egg gta gtg ctg ate teg ccg agt ggc acc cge 2455 
Thr Pro Ser Asn Leu Arg Val Val Leu He Ser Pro Ser Gly Thr Arg 
470 475 480 485 

age tae gtg etc act ccc ttc cag gee ttg gat acg ate acg cag ggg 2503 
Ser Tyr Val Leu Thr Pro Phe Gin Ala Leu Asp Thr He Thr Gin Gly 
490 495 500 
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gcc ggc ttt gag ata ccg ctt teg acc age aat gee tte eta gae gaa 2551 
Ala Gly Phe Glu lie Pro Leu Ser Thr Ser Asn Ala Phe Leu Asp Glu 
505 510 515 

aac gtt gee gge acc tgg acg etg gaa gte acc gac atg ace gge teg 2599 
Asn Val Ala Gly Thr Trp Thr Leu Glu Val Thr Asp Met Thr Gly Ser 
520 525 530 

gae gtt ccc gee eaa ctg acg gge tte aaa etg ege ate etg gga eat 2647 
Asp Val Pro Ala Gin Leu Thr Gly Phe Lys Leu Arg lie Leu Gly His 
535 540 545 

tga catgaacete gctcteggta egacccteat cetttgegeg cttgceagea 2700 

tgccggcctc tgcgcaagac accgaccggc tcgcattgca gcgtgccgca aecgggeaag 2 760 

gctteaccat eggcgatacc aacttcaggt tggtacceaa egecagagtg ctaegcaata 282 0 

eaacgccgec gecccgcgca gatgtgcctg caatgegeeg tagcaccact geegetgeeg 2880 

gcgtaacgct gcagcacatt ggcccgtatg tcatctccag cggcaactca ccgcgctcac 2 940 

egcgtaccac geeegtcggc gaegtggagg agccgtegtt gatggtggca ateaateagc 3000 

gcaacggcca gecagtggtg gegteaceac gcctgcaggt gtatgecggc gatgcegatg 3060 

ccatcgtteg cttggcgegg caaaccaatg gtgetgtctt ggcagcatea eaggatggea 3120 

cgggegtgat cggctatcgt tcggtceegg aagcactcge agegetacca accgtaaggc 3180 

gcggcggcgg cgttgacgac gttgtcctte aggtgatcea ggeagtccca cgcctgcgct 3240 

agtgctagcc gccgccaccg tgtggaacga ttcacacggt ggcggtgatg taccgggcac 3300 

gaetgacgga ggagttaace ggeecgatca tgegtegecc gctgcgatet eegtgttcgt 3360 

ccttcagggg aaeaegcgtt tgecgacgat ccagttcact taagcgtact cgtgcggtac 342 0 

aggcgettge gcaaceegeg ccgctgeaee tcgctgagea aatgcccatg agtgtgeaae 3480 

aggccaagga tctgctggtg cgccagttgg gtgcgcegtg egagctcgge egttgccgcc 3540 

agctegatcg etttccagte ggcaggggtt gcgggatetg cggggagtga aegctttgcg 3600 

gccatgaggg gaegggcace agggatgcgc egcatgatae gggetgcgtg 3650 
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Ser Val Leu Arg Arg 
1 5 

ggt gtt etc ggc aaa gta etc gtg get gtc gge att ggt gat cgc ctg 1063 
Gly Val Leu Gly Lys Val Leu Val Ala Val Gly He Gly Asp Arg Leu 
10 15 20 

ggc egg gtt get gat cgc cag get gcg tgc gee gga ctg ace ata cac 1111 
Gly Arg Val Ala Asp Arg Gin Ala Ala Cys Ala Gly Leu Thr He His 
25 30 35 

gcg gtc ctg ggt gee ggc cac cac ggt gaa gtg get ggt etc gtg cac 1159 
Ala Val Leu Gly Ala Gly His His Gly Glu Val Ala Gly Leu Val His 
40 45 50 

cag cgt gcc ggc ctt gga gtc ggt gee ggt tgt ega cgc get eca gaa 1207 
Gin Arg Ala Gly Leu Gly Val Gly Ala Gly Cys Arg Arg Ala Pro Glu 
55 60 65 

cgc gtt gea gae atg gat etc gta egg ctg gtt egg ata gac gta age 1255 
Arg Val Ala Asp Met Asp Leu Val Arg Leu Val Arg He Asp Val Ser 
70 75 80 85 
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gaa ggc gtc cgc cag ate cgc ttc gca get gea gtt gat cgt eag etg 13 03 
Glu Gly Val Arg Gin lie Arg Phe Ala Ala Ala Val Asp Arg Gin Leu 
90 95 100 

gee att gtt etg gtc cag cgc gtt gtc gat gtt gac gaa gtt gga get 1351 
Ala He Val Leu Val Gin Arg Val Val Asp Val Asp Glu Val Gly Ala 
105 110 115 

gac ccg get gta gcg cgc ggc gtt gta ggt gee gaa cca ggt ggt gta 1399 
Asp Pro Ala Val Ala Arg Gly Val Val Gly Ala Glu Pro Gly Gly Val 
120 125 130 

gcg cgc cce ggt get gcc gcc gtt gag gta ggt acg cgc gtt etg cga 1447 
Ala Arg Pro Gly Ala Ala Ala Val Glu Val Gly Thr Arg Val Leu Arg 
135 140 145 

gta att acg cgc ggc age gac gcc act ggc ggc etg gtt ggt gcg ggt 1495 
Val He Thr Arg Gly Ser Asp Ala Thr Gly Gly Leu Val Gly Ala Gly 
150 155 160 165 

ggt get gca gtt gag ata gtt gat gcc gtt gac cac ggc ggt egg gcc 1543 
Gly Ala Ala Val Glu He Val Asp Ala Val Asp His Gly Gly Arg Ala 
170 175 180 

gat tgc gag etg gcg eta tac ace acg teg cgc gcc ate eag cca aac 1591 
Asp Cys Glu Leu Ala Leu Tyr Thr Thr Ser Arg Ala He Gin Pro Asn 
185 190 195 

agt gag egg ggt get ggt ggc cac tgc egg eag gee gtt tge ggc ett 1639 
Ser Glu Arg Gly Ala Gly Gly His Cys Arg Gin Ala Val Cys Gly Leu 
200 205 210 

cat egg get gcc ate gga eag cga ggc gta etg cag cga cga gcg cac 1687 
His Arg Ala Ala He Gly Gin Arg Gly Val Leu Gin Arg Arg Ala His 
215 220 225 

etg gat ggt gta gtt gee get ggt gga cag gtc ata ggc gcc ggc eag 1735 
Leu Asp Gly Val Val Ala Ala Gly Gly Gin Val He Gly Ala Gly Gin 
230 235 240 245 

ate cac etc gcc etg gae get etg gcc egg etg cag gat ggt gaa gtc 1783 
He His Leu Ala Leu Asp Ala Leu Ala Arg Leu Gin Asp Gly Glu Val 
250 255 260 

ggc tgc ett ggg cag gcc gcg ett gac cag gcg cce ggt gta gtc cac 1831 
Gly Cys Leu Gly Gin Ala Ala Leu Asp Gin Ala Pro Gly Val Val His 
265 270 275 

egg ett gcc gtc gcg get cac etc cag gat gee gtt gtc eag cga ett 1879 
Arg Leu Ala Val Ala Ala His Leu Gin Asp Ala Val Val Gin Arg Leu 
280 285 290 

cag egg cag etg ata ggt egg aac gcg ggc aac etg get ace gtt gtt 1927 
Gin Arg Gin Leu He Gly Arg Asn Ala Gly Asn Leu Ala Thr Val Val 
295 300 305 

ggt gac ggt gac cgc gat ett gcc ttg atg teg ecc ggc etg gtc ggc 1975 
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Gly Asp Gly Asp Arg Asp Leu Ala Leu Met Ser Pro Gly Leu Val Gly 
310 315 320 325 

cac tgg cgc cag ttc gat ggt caa egg aac egg tec geg eae gga etg 2 023 
His Trp Arg Gin Phe Asp Gly Gin Arg Asn Arg Ser Ala His Gly Leu 
330 335 340 

tge etg cgc cga acc gag cac gccgacgacg gccagcgtgc ctgctgcaaa 2074 
Cys Leu Arg Arg Thr Glu His 
345 
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cacaagtagt ttcgggggtt cgccttaggc ggctgtagaa ctacaactaa agccaattaa 60 

gcggcgatag cgaagtccga accgtagttg tcgtcgttgg caactaaaag tttgctgctg 120 

gattaacgag gaaagctgcc ccctcggcat gcgccaagcg acttcgcgac ccccgtcgaa 180 

accagtgcac ccccggggaa agcatcaaaa cgctgacgtg accagtgtag ggatcggcgc 240 

gcccggtcac aagtagtgag ataggcagcg cttacagtgg cttcagttgc acagtccgga 3 00 

actatccgga actgaaggag ctactggatg agcacaggca agcgccccac cggcccgcgc 3 60 

acgacgcgcg ccgcaaccaa gaaggccgcc aagaccgccc cgccggccaa gcgccgttcg 42 0 

gggcgtcagg ccgccgccaa ggcggaaacg caagaggaaa acggccatcg cacgcgggtg 48 0 

cagggcaagg cccgcaccgt catctacatc catggcatcg gcaacaagcc accggccgag 540 

gtgttgcgct gccagtggga caaggccttg ttcggccgcc cgatgggtga gcgcacgcgg 600 

ctggcgtact gggtcaaccg cgagcgctac ccggtgccgg agcccggcag ttgcgatggc 660 

cgcgatgtgg ggccggcgtt gaaccagagc gtgcagcggg cgttgagcac gctggggctg 72 0 

gtgccgggcg agcaggacct gcatgcgctg gccgatgcgc tggcacagag cgagcaggag 78 0 

cgtgctgacc tgcaccagat gctggacgag ctgcaggccg cgccactcgc cggtggcatg 840 

caggcgaagg ggccgatcga tgcgatcaac cgggtgctgc tgcggctgat ttccgcggcg 9 00 

ctgctgcagg acgtgcacga tctgttcttt gtcccggagc gggccgcgca gatgcgcgaa 960 

agcctggcgc aacggttgcg cgccggtggc ggtcccgttc gtg gtg gtg gcg cac 1015 

Val Val Val Ala His 
1 5 

age cag ggc teg atg att gee tac gat gtg ctg egg eag ttg cag gee 1063 
Ser Gin Gly Ser Met He Ala Tyr Asp Val Leu Arg Gin Leu Gin Ala 
10 15 20 

gat ggc tgc gag gtg gcg ctg ttt ctg acc ctg ggc teg ccg ctg ggc 1111 
Asp Gly Cys Glu Val Ala Leu Phe Leu Thr Leu Gly Ser Pro Leu Gly 
25 30 35 

ttg eeg eag gtg egc age atg tte aag cge tgg ace ggg aeg cge aaa 1159 
Leu Pro Gin Val Arg Ser Met Phe Lys Arg Trp Thr Gly Thr Arg Lys 
40 45 50 

ctg eeg tte eee gae tge gtg egg ege tgg gte aac gtg gee gaa aeg 1207 
Leu Pro Phe Pro Asp Cys Val Arg Arg Trp Val Asn Val Ala Glu Thr 
55 60 65 

cge gat ccg ate gcg ctg gat eca gac ctg acc gae gae ata gee aat 1255 
Arg Asp Pro He Ala Leu Asp Pro Asp Leu Thr Asp Asp He Ala Asn 
70 75 80 85 

gee aaa ggg egg tte gaa aae ate gee gee gcg egg etc aac eeg gae 1303 
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Ala Lys Gly Arg Phe Glu Asn lie Ala Ala Ala Arg Leu Asn Pro Asp 
90 95 100 

tgg gag cac aac ccg cat teg ggc teg gga tat ttg gcc att gcg cag 1351 
Trp Glu His Asn Pro His Ser Gly Ser Gly Tyr Leu Ala lie Ala Gin 
105 110 115 

gtg cgt gca gcg gtg egg cag gcg gtg ggt gtg ggc ttc gat cag ccg 1399 
Val Arg Ala Ala Val Arg Gin Ala Val Gly Val Gly Phe Asp Gin Pro 
120 125 130 

gtc tec aat gcg gtg etg ate aag gac etc agt gag cag etc gaa gcg 1447 
Val Ser Asn Ala Val Leu lie Lys Asp Leu Ser Glu Gin Leu Glu Ala 
135 140 145 

eae ggc gcg gac tat egg cac gag gtg ttg ate gaa etg gac cgt ege 1495 
His Gly Ala Asp Tyr Arg His Glu Val Leu lie Glu Leu Asp Arg Arg 
150 155 160 165 

gtc etg ggt gcg gac ccg gcc ggc gtg cgt gcg cag ttg ate acc cac 1543 
Val Leu Gly Ala Asp Pro Ala Gly Val Arg Ala Gin Leu lie Thr His 
170 175 180 

atg ege cag att gcc ggg eat age acc ggc etg gac ggc gat gca ttg 1591 
Met Arg Gin lie Ala Gly His Ser Thr Gly Leu Asp Gly Asp Ala Leu 
185 190 195 

gac gag gcg ate gaa etc gaa gac age etg cag ege etc att teg gcg 1639 
Asp Glu Ala He Glu Leu Glu Asp Ser Leu Gin Arg Leu He Ser Ala 
200 205 210 

egg etg aeg egg ttc gag ate gaa aeg etg caa age ege tac ege gca 1687 
Arg Leu Thr Arg Phe Glu He Glu Thr Leu Gin Ser Arg Tyr Arg Ala 
215 220 225 

etg ggt ttc egg ege gtc tgg cgc gat gee ggc aag egg gcg etg ate 1735 
Leu Gly Phe Arg Arg Val Trp Arg Asp Ala Gly Lys Arg Ala Leu He 
230 235 240 245 

cac gtc teg ggc aac gtg etg eat gtg gat gca gca ege aeg gcg tat 1783 
His Val Ser Gly Asn Val Leu His Val Asp Ala Ala Arg Thr Ala Tyr 
250 255 260 

ege gca cgt ggg cag cag ate ggc tgg gcg gtc etg gat acc ggc att 1831 
Arg Ala Arg Gly Gin Gin He Gly Trp Ala Val Leu Asp Thr Gly He 
265 270 275 

gcg gee gcg cat ccg cat ttc ttc gtg ccg ggc gag ege gac aat gtg 1879 
Ala Ala Ala His Pro His Phe Phe Val Pro Gly Glu Arg Asp Asn Val 
280 285 290 

gtg gcg caa tgg gat tgc aeg egg cgc ggc gcg ccc aag egg etg aeg 1927 
Val Ala Gin Trp Asp Cys Thr Arg Arg Gly Ala Pro Lys Arg Leu Thr 
295 300 305 

egg gcc gat ggc aaa egg ttc acc gca etc gac ggg cac ggc cat ggc 1975 
Arg Ala Asp Gly Lys Arg Phe Thr Ala Leu Asp Gly His Gly His Gly 
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320 



325 



acg cac ate gcc ggc ate ate gee ggc tgt tgc egg gcg gcg gtg cet 2 023 
Thr His lie Ala Gly lie lie Ala Gly Cys Cys Arg Ala Ala Val Pro 
330 335 340 

gat gcc agt ggc aag ecg ggc gaa etg ctg gaa ttt gcc ggc atg gcg 2071 
Asp Ala Ser Gly Lys Pro Gly Glu Leu Leu Glu Phe Ala Gly Met Ala 
345 350 355 

ccg gag acg caa etc tat ggc tte aag gtg etg gae gac gee ggc aac 2119 
Pro Glu Thr Gin Leu Tyr Gly Phe Lys Val Leu Asp Asp Ala Gly Asn 
360 365 370 

ggg cge gat teg tgg atg ate aag gea gtg eag cac gtg gee gat etc 2167 
Gly Arg Asp Ser Trp Met He Lys Ala Val Gin His Val Ala Asp Leu 
375 380 385 

aac gag cgt gcc ggc gag ctg gtg ate cac ggc gtc aat etc age ctg 2215 
Asn Glu Arg Ala Gly Glu Leu Val He His Gly Val Asn Leu Ser Leu 
390 395 400 405 

ggc ggg tac tte gat ccg gaa age tac gge tgt ggc ttc acg ccg tta 22 63 
Gly Gly Tyr Phe Asp Pro Glu Ser Tyr Gly Cys Gly Phe Thr Pro Leu 
410 415 420 

tgc aac gag ttg egg egg tta tgg egg eag gge gta ctg gta gtg gtg 2311 
Cys Asn Glu Leu Arg Arg Leu Trp Arg Gin Gly Val Leu Val Val Val 
425 430 435 

gcg gcc ggc aac gaa ggc ctg gcc tgg ctg atg cag aac gae gge ggc 2359 
Ala Ala Gly Asn Glu Gly Leu Ala Trp Leu Met Gin Asn Asp Gly Gly 
440 445 450 

acc tat ccg gcg aae atg gat ctg teg ate age gat ccg gge aat ctg 2407 
Thr Tyr Pro Ala Asn Met Asp Leu Ser He Ser Asp Pro Gly Asn Leu 
455 460 465 

gag gae gcg ate gtg gtg gga teg gtg cac aag age age ccg cac aat 2455 
Glu Asp Ala He Val Val Gly Ser Val His Lys Ser Ser Pro His Asn 
470 475 480 485 

tac ggc gtg teg tat ttt tea tec cgc ggg ccg acc gcc gat gge cgc 2503 
Tyr Gly Val Ser Tyr Phe Ser Ser Arg Gly Pro Thr Ala Asp Gly Arg 
490 495 500 

tee aaa ect gat gtg gtc gcc ccg ggc gaa aag ate etg tec get tac 2551 
Ser Lys Pro Asp Val Val Ala Pro Gly Glu Lys He Leu Ser Ala Tyr 
505 510 515 

tac gge tte gac ecg cge gac ecg tec age ctg atg gtc gag atg age 2599 
Tyr Gly Phe Asp Pro Arg Asp Pro Ser Ser Leu Met Val Glu Met Ser 
520 525 530 

ggc acc age atg gcc gca ccg cat gtg tec ggc gtg ctg gcc ggg ttt 2 647 
Gly Thr Ser Met Ala Ala Pro His Val Ser Gly Val Leu Ala Gly Phe 
535 540 545 
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tta tec gca cgc cgc gag ttc ate gge ttt ecg gac egg gtc aag eaa 2 695 
Leu Ser Ala Arg Arg Glu Phe lie Gly Phe Pro Asp Arg Val Lys Gin 
550 555 560 565 

ctg ctg ctg gac acc tgc acc gac ctg cag cgc gat cgt tac gtg cag 2743 
Leu Leu Leu Asp Thr Cys Thr Asp Leu Gin Arg Asp Arg Tyr Val Gin 
570 575 580 

ggc agg ggg gtg ccg aat ttg atg egg atg ctt gga gag acg tga 2788 
Gly Arg Gly Val Pro Asn Leu Met Arg Met Leu Gly Glu Thr 
585 590 595 

ttcgggagtc gggatttggg attcgeaaac gcggtggttg getgaaeaaa aacggccgcg 2848 

atgcaggttg cagcecgaat gctggetaag agcggtcgcg tcacatggcg tggcgggatc 2908 

geacggcetc aaagcagcce aaaecatcgc aaettgcggt cteagcaaat getcagctea 2968 

agcagccecg ttcttgcgaa tcccgaatec caaatcccgg egacteacgc atccegatta 3028 

tgtcgccgca teacgegctg cttgtcgcgc tgccagtcgc gttecttggc ggcatcgege 3 088 

ttgtcgtgcg actgcttgec cttggccaat gegatctcca gcttgacett gttgctgctc 3148 

cagtacagcg cggtgggcac cagegtgtag ccttcgcgct ccacgcgggt cagcaccttg 3208 

tegatttcgg cccggtgeag cagcaacttg eggtcgcggc getceaecgg gatcacgtgg 3268 

gtggaagect ggatcaacgg ggtgatctgc gcgccgatca ggtaaatctc gcccgaccgc 3328 

aegtaggcgt agecgtcgac gatgttcgcg cgcccggcgc ggatggcctt gacctcccag 3388 

ccctgcaggg ecaggecgge ttcatagcgc tectcgaggt ggtactcgtg gcgcgcacgt 3448 

ttgttcaggg egatggtttt egtggccgtc gegetctttg etttatcett ggcaggtttc 3508 

ttgctcatge cgctattgte gccgattegg cgtcgceaaa egatcgcccg tctttcacaa 3568 

gteagagaat gectaccatc egtcgcageg cectggtcga aeacagcgcc acccgcatgt 362 8 

tcgatctggt caatgatgte gecgectatc cgcgccgctt cggetggtgc gacgctgcgc 3 688 

atgtgcttga agaggacgac gcccacateg tggcgcgget ggaectgggg ctcggttcgt 3748 

tccgcacctg gtteaccacc gaaaacatee tcgagcggec 3788 
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<400> 34 



ctgcatcagc 


gacggtcgcg 


agcagcgatg 


tcactgacag 


cagcgcaagc 


gtgcagggca 


60 


cgccgaccgc 


tgcggtcgtt 


ggcacggcca 


cgccggcagc 


cacctcgacg 


gcagttggca 


120 


acgccgctgt 


ggccaaccac 


atcaccggca 


ccgcgattgg 


tggcagcgcg 


tatgcgcacg 


180 


gccccaacga 


caccgcgatt 


ggcagcaatg 


cacgcgtcaa 


tgccgatggc 


agcaccgcag 


240 


tgggtgccaa 


cacgcagatt 


gctgcggtgg 


cgaccaatgc 


agtggcgatg 


ggcgaaggcg 


300 


cgcaggtgag 


tgcggcctcg 


ggcacggcga 


tcgggcaggg 


tgcccgcgcc 


agtgcgcagg 


360 


gtgcggtggc 


actcggccag 


ggctcggttg 


ccgaccgtgc 


caacacggtc 


tcggtgggca 


420 


gcgtgggcgg 


tgagcgtcag 


gtggccaatg 


tggctgccgg 


tacgcgcgcc 


accgatgcgg 


480 


tcaacaaggg 


ccagttggat 


agcggcgtcg 


ccgcagccaa 


cagctacacc 


gacagccgtt 


540 


acagcgcgat 


ggccgacagc 


ttcgaaacct 


atcagggcga 


tatcgaagac 


cgcctgcgcc 


600 


ggcagaaccg 


tcgcctcgac 


cgtcagggcg 


caatgggctc 


ggcgatgttg 


aacatgtccg 


660 


ccagcgtggc 


cggtattgcc 


tcgcaaaacc 


gcctcggtgc 


cggtgtcggt 


ttccagaacg 


720 


gcgagtcggc 


gttgtcggtg 


ggttatcagc 


gggcaatcag 


cccgcgcgcc 


acggtgacca 


780 


tcggtggcgc 


attgagcggc 


gacgacagct 


cgatcggcgt 


aggtgccggt 


ttcggttggt 


840 


aacgcacggt 


tgaaaacagc 


gacggcgccg 


tcgtgcgccg 


tcgcgacaga 


gcaaggcctg 


900 


agggggcggg 


cgaggaccgt 


ggcttggccg 


gccaacggat 


tcgcagggag 


tgatggccgt 


960 


actgacgcct 


gatccacgaa 


aaactgaaga 


ggacttcacc 


gtg ate gac 


aag aat 
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Val lie Asp Lys Asn 
1 5 

ttc cgt etc aac ccg ctg act ggc gcc ate ttg atg atg gee etg ggt 1063 
Phe Arg Leu Asn Pro Leu Thr Gly Ala He Leu Met Met Ala Leu Gly 
10 15 20 

get teg gge ace etc gtt get gcc ecc gcg ttg eag gte aag gaa eeg 1111 
Ala Ser Gly Thr Leu Val Ala Ala Pro Ala Leu Gin Val Lys Glu Pro 
25 30 35 

ace eaa gee geg eeg gee gee age gat tte age age egg ttg ate gtg 1159 
Thr Gin Ala Ala Pro Ala Ala Ser Asp Phe Ser Ser Arg Leu He Val 
40 45 50 

egt tae aag gac ggc acg gee gcc gcg age gat cgc age age aag ctg 12 07 
Arg Tyr Lys Asp Gly Thr Ala Ala Ala Ser Asp Arg Ser Ser Lys Leu 
55 60 65 

ggc gtg gtg caa teg gee gtg ggc cgt gcc gca ccg gtg acc ggt gcg 1255 
Gly Val Val Gin Ser Ala Val Gly Arg Ala Ala Pro Val Thr Gly Ala 
70 75 80 85 
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cgt get ggc gcc acc gcc gcc aag gcg acc tac ctg cgc aag ctg ggc 1303 
Arg Ala Gly Ala Thr Ala Ala Lys Ala Thr Tyr Leu Arg Lys Leu Gly 
90 95 100 

att ggc teg gae etg ate aaa ctg tec ggc acg ctg acc gee gca eag 1351 
He Gly Ser Asp Leu He Lys Leu Ser Gly Thr Leu Thr Ala Ala Gin 
105 110 115 

gtg gae aag gtg gtg gtc gag ctg aag aac gae ccg tec gtg gcc gag 1399 
Val Asp Lys Val Val Val Glu Leu Lys Asn Asp Pro Ser Val Ala Glu 
120 125 130 

gtg cag ate gae cgc atg ctg cgt ccg gtc gag ate aag aag age gtt 1447 
Val Gin He Asp Arg Met Leu Arg Pro Val Glu He Lys Lys Ser Val 
135 140 145 

gcg gcg acc gae gtg age ccg cag ctg gtc cec aac gae ccg ctg tat 1495 
Ala Ala Thr Asp Val Ser Pro Gin Leu Val Pro Asn Asp Pro Leu Tyr 
150 155 160 165 

gcg cag tac cag tgg cac ctg age aac cec aac ggc ggc ate aac gcg 1543 
Ala Gin Tyr Gin Trp His Leu Ser Asn Pro Asn Gly Gly He Asn Ala 
170 175 180 

ccg gcc gca tgg gae etc teg caa ggt gcc ggc gtg gtg gtg gcg gtg 1591 
Pro Ala Ala Trp Asp Leu Ser Gin Gly Ala Gly Val Val Val Ala Val 
185 190 195 

ctg gat ace ggc ate ctg ccg ggc cat ccg gae ttc gee ggc aac etg 1639 
Leu Asp Thr Gly He Leu Pro Gly His Pro Asp Phe Ala Gly Asn Leu 
200 205 210 

ttg cag ggc tat gae ttc ate ace gae gee gaa gtc teg cgt cgc cec 1687 
Leu Gin Gly Tyr Asp Phe He Thr Asp Ala Glu Val Ser Arg Arg Pro 
215 220 225 

acc gae gcc cgc gtc ccg ggc gcg etg gae tac ggt gae tgg gaa gag 1735 
Thr Asp Ala Arg Val Pro Gly Ala Leu Asp Tyr Gly Asp Trp Glu Glu 
230 235 240 245 

gcc gat aac gtc tgc tac gae ggg teg gtc gcc eag gaa age tee tgg 1783 
Ala Asp Asn Val Cys Tyr Asp Gly Ser Val Ala Gin Glu Ser Ser Trp 
250 255 260 

cae ggc ace cat gtc teg ggc ace gtg gee gag gca acc aat aac ggt 1831 
His Gly Thr His Val Ser Gly Thr Val Ala Glu Ala Thr Asn Asn Gly 
265 270 275 

ttg ggc atg gcg ggc gtg gcg ccg aag gee acc ate ctg ccg gtg cgc 1879 
Leu Gly Met Ala Gly Val Ala Pro Lys Ala Thr He Leu Pro Val Arg 
280 285 290 

gtg etc ggc cgc tgc ggc ggc tac acc tec gae ate gcc gat gcg ate 1927 
Val Leu Gly Arg Cys Gly Gly Tyr Thr Ser Asp He Ala Asp Ala He 
295 300 305 
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gtg tgg gcc tec ggc ggt acg gtc gat ggc gtc ccc gcc aac acc aac 1975 
Val Trp Ala Ser Gly Gly Thr Val Asp Gly Val Pro Ala Asn Thr Asn 
310 315 320 325 

ccg gcc gaa gtg ate aac atg age ctg ggc ggc ggc gag ccc tgc gat 2023 
Pro Ala Glu Val lie Asn Met Ser Leu Gly Gly Gly Glu Pro Cys Asp 
330 335 340 

ccg gcc acc cag gtc gcg ate aac ggc geg gtg teg cgc ggc acc acc 2071 
Pro Ala Thr Gin Val Ala lie Asn Gly Ala Val Ser Arg Gly Thr Thr 
345 350 355 

gtg gtg gtg gcg gcc ggc aac age ggc gaa gat geg gcc aac cat tea 2119 
Val Val Val Ala Ala Gly Asn Ser Gly Glu Asp Ala Ala Asn His Ser 
360 365 370 

ccg gcg age tgc aac aac acc ate acc gtc ggc gee acc cgc ate ace 2167 
Pro Ala Ser Cys Asn Asn Thr He Thr Val Gly Ala Thr Arg He Thr 
375 380 385 

ggc ggc ate acc tac tac tee aac tac ggc age aag gtg gac ctg tec 2215 
Gly Gly He Thr Tyr Tyr Ser Asn Tyr Gly Ser Lys Val Asp Leu Ser 
390 395 400 405 

ggt ccc ggc ggc ggc ggc age gtg gac ggc aac eeg ggt ggt tac ate 2263 
Gly Pro Gly Gly Gly Gly Ser Val Asp Gly Asn Pro Gly Gly Tyr He 
410 415 420 

tgg cag gee ggc tac gac ggc gee ace ace cca acc tee ggt age tat 2311 
Trp Gin Ala Gly Tyr Asp Gly Ala Thr Thr Pro Thr Ser Gly Ser Tyr 
425 430 435 

age tac atg ggt atg ggc ggc ace teg atg gcg tec ccg cac gtg gee 2359 
Ser Tyr Met Gly Met Gly Gly Thr Ser Met Ala Ser Pro His Val Ala 
440 445 450 

ggc gtc gtg gee ctg gtg cag age gcg teg ate ggc ctg ggc gat ggc 2407 
Gly Val Val Ala Leu Val Gin Ser Ala Ser He Gly Leu Gly Asp Gly 
455 460 465 

eeg ctg acc ccg geg geg atg gaa gee ctg etc aag cag gee age cgc 2455 
Pro Leu Thr Pro Ala Ala Met Glu Ala Leu Leu Lys Gin Ala Ser Arg 
470 475 480 485 

cgc ttc eeg gtg acc ccg eeg acc age acc ccg ate ggc age ggc ate 2503 
Arg Phe Pro Val Thr Pro Pro Thr Ser Thr Pro He Gly Ser Gly He 
490 495 500 

gtc gac gee aag gee gcg ctg gaa gcg gta ttg gtg gag ccg tgc gac 2551 
Val Asp Ala Lys Ala Ala Leu Glu Ala Val Leu Val Glu Pro Cys Asp 
505 510 515 

ccg gac acc gag acc tgc gcg ccg gcc gcc att gcc ctg ace aac aag 2 599 
Pro Asp Thr Glu Thr Cys Ala Pro Ala Ala He Ala Leu Thr Asn Lys 
520 525 530 

gcg ccg ctg ace ggc etg age ggt gag tac aac age tec acg ttg tac 2 647 
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Ala Pro Leu Thr Gly Leu Ser Gly Glu Tyr Asn Ser Ser Thr Leu Tyr 
535 540 545 

age ttc gaa gcc aag gcc ggt gcg gtg ctg age ttc atg acc tac ggc 2695 
Ser Phe Glu Ala Lys Ala Gly Ala Val Leu Ser Phe Met Thr Tyr Gly 
550 555 560 565 

ggc acc ggt aac gtg teg gtc tac gtg age ttc gaa gcc gag cce acc 2743 
Gly Thr Gly Asn Val Ser Val Tyr Val Ser Phe Glu Ala Glu Pro Thr 
570 575 580 

gca acc gat tac gac gcc aag tee ace cgt ccg ggc aac age gaa acg 2791 
Ala Thr Asp Tyr Asp Ala Lys Ser Thr Arg Pro Gly Asn Ser Glu Thr 
585 590 595 

gtg egc ttc acc gca cce aag get ggt acc tac tac ate aag ctg gtg 2839 
Val Arg Phe Thr Ala Pro Lys Ala Gly Thr Tyr Tyr He Lys Leu Val 
600 605 610 

ggt gca ggg gac tac gcg aag ctg acg etc gtc gcg ega cag taa 2884 
Gly Ala Gly Asp Tyr Ala Lys Leu Thr Leu Val Ala Arg Gin 
615 620 625 



tcgctgcaat 


aotcrt Cfaerrr 






gggggcattc 


gtttttcagg 


2944 


gcct ttcgca 


cr t crcr t cr p rrrr 1" 




ggcaaacugc 


tacagteggc 


gccggacttg 


3004 


tggagacgag 


tgtgaacgcg 


gttgccgtcg 


atccaattga 


gcagcgaagt 


gcagaaacgc 


3064 


gcategtega 


agcactgett 


gaacgccgtc 


gtctgaagga 


caccgaectg 


etgegcgcge 


3124 


gccagctgca 


ggccgaatcc 


ggcatgggcc 


tgttggcgct 


gctgggccgg 


ttggggctgg 


3184 


tgtecgagcg 


cgatcatgcc 


gagacetgcg 


ccgaggtgct 


eggcttgecg 


ctggtggatg 


3244 


cacgccagct 


cggcgacacc 


ccgccggaaa 


tgctgcctga 


ggtgcagggc 


ctgtcgctgc 


3304 


gctttctcaa 


gcaatttcat 


ctgtgcccgg 


tcggcgaacg 


cgatggcegg 


etcgacctgt 


3364 


ggattgecga 


tccctacgae 


gattacgega 


tegatgeggt 


gcgcctggcc 


accggcctgc 


3424 


cgctgctgct 


gcacgtgggc 


ctgcgetcgg 


aaatcgacga 


cctgatcgag 


cgetggtacg 


3484 


ggcagggccg 


cagcgcaatg 


ggcacgatcg 


tggaaaccgc 


cgacggcgat 


gccagcagca 


3544 


cegacgaeat 


egaagcgeta 


cgcgatcttg 


cctccgaagc 


gccggtgatc 


cgcctggtga 


3604 


atctggtgat 


ccagcacgcg 


gtggaattgc 


gcgcctcgga 


catccatatc 


gaacegtteg 


3664 


aaagceggct 


eaaggtgcgt 


taccgcgtgg 


atggcgtgct 


ggtggaaggc 


gaaagcccgc 


3724 


cggccaaget 


cacegcegcg 


gtgateagcc 


gcatcaagat 


catggccaag 


ctcaatatcg 


3784 


ccgagcgccg 


cctgccgcag 


gacggccgca 


tcatgctgcg 


cgtgcagggc 


aaggagctgg 


3844 


atctgcgtgt 


cagcaecgtg 


eccaccgegc 


atggcgagag 






3884 
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gccgcaggcc 


accacgccat 


cgggcatggc 


ttccagcaac 


aggctcaacQ 


tctgccgctg 


60 


cgcctgcgca 


tccaggcggt 


cgcggcgcgc 


ctccagctga 


ttgacggcct 


cracaccrccacr 


120 


ccggatcaag 


gcctgtttct 


ggttctcatc 


gagcacgcgt 


ggcctggtgc 


tQacTcatcrca 


180 


caaggtgccg 


taggcatagc 


cctcgcggcc 


gatcagcggc 


acgcccacat 


a cr cr a cr c cr cr a f 


240 


gcccggcgcg 


gcggtcacca 


acgggttgtg 


cgtgaaccgt 


gggtcQQcaa 


cracrcatcaaa 


3 00 


cacttccagc 


aggtcggtgc 


ccatcaccgt 


gtacgagcag 


aacgacacgc 


tcfccrcaacat 


3 60 


gccttccaga 


tcggtgccgc 


agcgcgcctt 


gaaccactgg 


ccrcrtccracat 


^y ^cLy y y a. 




aatcagcgcc 


atcggcgaac 


cgctgatatg 


cgcggccagc 


caacrcaaaat 


ccrt'ccraa ttr 


480 


ggcttcggcc 


gcggtgtcca 


gcacccccag 


ccggcgcacc 


gcatccacgc 


Qcaaaacatc 


540 


gttggcgggg 


atcgggacgg 


gcggcgacag 


^^cggtcatg 


aaggaatcgg 


ct"cra Pr^nTrtT* 

'> — "w» y u.v^ C3.y y L- v_. 




ggatgacggt 


gggtcgcccc 


aggtaacggc 


aaggcgacgg 


gcaacttgag 


ccggcgcggc 


660 




tggagcagct 


atcaaaacga 


ctgcgcagcc 


gccaggcggg 


cgcggccggt 


720 


gctcggaatc 


ggcatgtacc 


cccgtacact 


ccggttcctc 


cgcgccgtcc 


gcacccacct 


780 


gacggctgct 


cgctacgttt 


tgttagccgc 


gcttagtccc 


gtggccattg 


ccgctgtgcc 


840 


cacgtggccg 


gcatggtccc 


gatggcacgc 


ccatctgctc 


gctgcggtgc 


cgaaggtttg 


900 


ccaggcatcc 


ggccagcccg 


ccctcccctg 


accaccggca 


tttgcgacgc 


cgccaagcag 


960 


ccactaccct 


cggccgattg 


tcctgcccct 


ggagtgtcac 


atg ctg cgt 
Met Leu Arg 
1 


ccg ttg 
Pro Leu 
5 
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tec ttg ttg ate gcc ggc gtg etc ggc gtt get gee ggt ace gtt gcg 1063 ' 
Ser Leu Leu He Ala Gly Val Leu Gly Val Ala Ala Gly Thr Val Ala 
10 15 20 

cce gee gca cag gee gee ccg gcc age ctg tec aag act gcg aac age 1111 
Pro Ala Ala Gin Ala Ala Pro Ala Ser Leu Ser Lys Thr Ala Asn Ser 
25 30 35 

age gee att ece gae ate gcc tac ace cgt ttc acc ctg ccc aac ggc 1159 
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Ser Ala lie Pro Asp He Ala Tyr Thr Arg Phe Thr Leu Pro Asn Gly 
40 45 50 



ctg acc gtg gtg gtg cac gaa gac cac aag gcg ccg gtg gtg gcg gtg 
Leu Thr Val Val Val His Glu Asp His Lys Ala Pro Val Val Ala Val 
55 60 65 



1207 



age ate tgg tac cac ate ggt tec gge gac gag ccg gee gge aag ace 1255 
Ser He Trp Tyr His He Gly Ser Gly Asp Glu Pro Ala Gly Lys Thr 
70 75 80 85 

gge tte gcg eat ctg ttc gag cac etc atg ttc tec gge teg gaa aac 1303 
Gly Phe Ala His Leu Phe Glu His Leu Met Phe Ser Gly Ser Glu Asn 
90 95 100 

aac aag gge age tte tte geg ccg ctg gaa aag gtc gge ace aee gac 1351 
Asn Lys Gly Ser Phe Phe Ala Pro Leu Glu Lys Val Gly Thr Thr Asp 
105 110 115 

atg aac gge acc acc tgg tte gac egc ace aat tac tte gaa ace gtg 1399 
Met Asn Gly Thr Thr Trp Phe Asp Arg Thr Asn Tyr Phe Glu Thr Val 
120 125 130 

ceg aee aee gea ctg gat acc gcg ctg tgg ctg gaa teg gac egc atg 1447 
Pro Thr Thr Ala Leu Asp Thr Ala Leu Trp Leu Glu Ser Asp Arg Met 
135 140 145 



gge cac ctg etc gge gee ate gge eag gaa gaa etc gac acc eag egc 
Gly His Leu Leu Gly Ala He Gly Gin Glu Glu Leu Asp Thr Gin Arg 
150 155 160 165 



ctg geg gat gtc aaa eag tgg ttc aac gat aac tac gge gcg gee aat 
Leu Ala Asp Val Lys Gin Trp Phe Asn Asp Asn Tyr Gly Ala Ala Asn 
215 220 225 



1495 



gge gtg gtg eag aac gaa aag cge eag gge gaa aac egc eee tat gge 1543 
Gly Val Val Gin Asn Glu Lys Arg Gin Gly Glu Asn Arg Pro Tyr Gly 
170 175 180 

cge gtg gac eag aac ate ctg tec aac ctg ttt ccg gee aac eat ect 1591 
Arg Val Asp Gin Asn He Leu Ser Asn Leu Phe Pro Ala Asn His Pro 
185 190 195 

tac eag cac gac ace ate gge teg atg gaa gac ctg gac geg gee teg 1639 
Tyr Gin His Asp Thr He Gly Ser Met Glu Asp Leu Asp Ala Ala Ser 
200 205 210 



1687 



ace acc ctg gtg ctg gee gge gac ate acc gtg geg eag gee egc gee 1735 
Thr Thr Leu Val Leu Ala Gly Asp He Thr Val Ala Gin Ala Arg Ala 
230 235 240 245 

aag gee gag eag tac ttt gge gat ate ccg tec gge aag ccg gtg geg 1783 
Lys Ala Glu Gin Tyr Phe Gly Asp He Pro Ser Gly Lys Pro Val Ala 
250 255 260 

egt cag eag ccg tgg gtg acc ccg ctg gee gea eag aag cge gge gtg 1831 
Arg Gin Gin Pro Trp Val Thr Pro Leu Ala Ala Gin Lys Arg Gly Val 
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265 



270 



275 



cag cac gac cat gtg teg cag cog cgc ate tae cge ace tgg gcc gcg 1879 
Gin His Asp His Val Ser Gin Pro Arg lie Tyr Arg Thr Trp Ala Ala 
280 285 290 

cog cag ttg ggc acc gac gac atg ate cag ctg gat ctg gcc acc acc 1927 
Pro Gin Leu Gly Thr Asp Asp Met He Gin Leu Asp Leu Ala Thr Thr 
295 300 305 

gtg ctg ggc ggc ggc aag acc teg egg ctg tac cag cge ctg gtc tat 1975 
Val Leu Gly Gly Gly Lys Thr Ser Arg Leu Tyr Gin Arg Leu Val Tyr 
310 315 320 325 



cag gac cag ctg gtg gac gat gtt tec gcg teg ate cag ecg ttc gcg 
Gin Asp Gin Leu Val Asp Asp Val Ser Ala Ser He Gin Pro Phe Ala 
330 335 340 



acc gta ctg ccg gcc ggc aag gac ttc gac cce gcc gcc gaa gac aag 
Thr Val Leu Pro Ala Gly Lys Asp Phe Asp Pro Ala Ala Glu Asp Lys 
455 460 465 



ccg gcg gcg gcc aag tac aaa gtc ace gcc age aag etc gat cge age 
Pro Ala Ala Ala Lys Tyr Lys Val Thr Ala Ser Lys Leu Asp Arg Ser 

495 500 



2023 



ctg gee age cag atg cag ate cag gee gac gtg aaa gat ggt gtg gac 2071 
Leu Ala Ser Gin Met Gin He Gin Ala Asp Val Lys Asp Gly Val Asp 
345 350 355 

ecg gcc aag gtc gag gcc ate ate gat gaa gag ctg aag aag ttc etc 2119 
Pro Ala Lys Val Glu Ala He He Asp Glu Glu Leu Lys Lys Phe Leu 
360 365 370 

gcc gaa ggc ecc act gee gac gaa ctg caa cgc gcc cag gtg gee tac 2167 
Ala Glu Gly Pro Thr Ala Asp Glu Leu Gin Arg Ala Gin Val Ala Tyr 
375 380 385 

cge gcc ggc ttc gtg cge ggg ctg gag aag gtg ggc ggt ttc ggt ggc 2215 
Arg Ala Gly Phe Val Arg Gly Leu Glu Lys Val Gly Gly Phe Gly Gly 
390 395 400 405 

aag gcg gtg ate ctg gcc gag ggc cag gtc tat cgt ggc gac ccg ggt 22 63 
Lys Ala Val He Leu Ala Glu Gly Gin Val Tyr Arg Gly Asp Pro Gly 
410 415 420 

gcc tac aag cag gac ctg cag cgc ggc cag gee gee acc ate ggc age 2 311 
Ala Tyr Lys Gin Asp Leu Gin Arg Gly Gin Ala Ala Thr He Gly Ser 
425 430 435 

gtc aag cag gcc gca teg acc tgg ttc ggc aag ggc gac tac ctg etc 2359 
Val Lys Gin Ala Ala Ser Thr Trp Phe Gly Lys Gly Asp Tyr Leu Leu 
440 445 450 



2407 



gcg gtg gtc gcg cgc ggc acc gag ccg ggc aag ccc gcg ccc aag ttg 2455 
Ala Val Val Ala Arg Gly Thr Glu Pro Gly Lys Pro Ala Pro Lys Leu 
470 475 480 485 



2503 
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aag ggc gtg ccc gac acc gcc age ttc ccg gac ctg age ttc ccg cag 2551 
Lys Gly Val Pro Asp Thr Ala Ser Phe Pro Asp Leu Ser Phe Pro Gin 
505 510 515 

ctg cag cgc ggc aag ctg aag aac ggc gtg gaa gtg ate ctg gcc gaa 2599 
Leu Gin Arg Gly Lys Leu Lys Asn Gly Val Glu Val lie Leu Ala Glu 
520 525 530 

cgt cac acc ate ccg gtc acc cag gtg gag ctg ttg ttc gac gcc ggc 2647 
Arg His Thr lie Pro Val Thr Gin Val Glu Leu Leu Phe Asp Ala Gly 
535 540 545 

tac gcc gcc gac cag ggc aag aag ctt ggc ace gee age ttc age gee 2695 
Tyr Ala Ala Asp Gin Gly Lys Lys Leu Gly Thr Ala Ser Phe Ser Ala 
550 555 560 565 

gcg ctg atg aac gag age acc gcg teg ctg gat teg gtg gaa gtg gcg 2743 
Ala Leu Met Asn Glu Ser Thr Ala Ser Leu Asp Ser Val Glu Val Ala 
570 575 580 

cag cgc cgc cag cgc ctg ggc gcc ate ace gag gtg ggc tgc gat ctg 2791 
Gin Arg Arg Gin Arg Leu Gly Ala lie Thr Glu Val Gly Cys Asp Leu 
585 590 595 

gac age tgc age gcc teg ctg aat gee etc aac gac cag ctg cag ceg 2839 
Asp Ser Cys Ser Ala Ser Leu Asn Ala Leu Asn Asp Gin Leu Gin Pro 
600 605 610 

teg ctg caa ttg ttc tec gac ate gtg cgc aac ccg gcc ttc aag gcg 2887 
Ser Leu Gin Leu Phe Ser Asp lie Val Arg Asn Pro Ala Phe Lys Ala 
615 620 625 

gcg gac ate gaa cgc ate cgt ggc cag tgg ctg gcc ggg ate gcg cag 2935 
Ala Asp lie Glu Arg lie Arg Gly Gin Trp Leu Ala Gly lie Ala Gin 
630 635 640 645 

gaa aag acc cag ccc aac agt ctg ggc ctg egg gcg ctg ccg ccg etc 2983 
Glu Lys Thr Gin Pro Asn Ser Leu Gly Leu Arg Ala Leu Pro Pro Leu 
650 655 660 

atg tac ggc gac aag cat ccg tac ggc ate ccg ctt acc ggc age ggc 3 031 
Met Tyr Gly Asp Lys His Pro Tyr Gly lie Pro Leu Thr Gly Ser Gly 
665 670 675 

acc gag gcg gca ate aag age etc aat gcc aag gac ctg cag gcc ttc 3 079 
Thr Glu Ala Ala lie Lys Ser Leu Asn Ala Lys Asp Leu Gin Ala Phe 
680 685 690 

cac aac cag tgg ctg cgt ccg gac aac ctg cgc ate ctg gtg gcc ggc 3127 
His Asn Gin Trp Leu Arg Pro Asp Asn Leu Arg He Leu Val Ala Gly 
695 700 705 

gat acc acg ctg gcg cag ate ate ccg cag ctg gat gcc gee ttc ggc 3175 
Asp Thr Thr Leu Ala Gin He He Pro Gin Leu Asp Ala Ala Phe Gly 
710 715 720 725 
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gac tgg acg gcc ccg gcc gca ccg ttg ccg aag aag aac ctg gtc aac 
Asp Trp Thr Ala Pro Ala Ala Pro Leu Pro Lys Lys Asn Leu Val Asn 
730 735 740 



3223 



gtg gcc gcg cag ccc aag ccg cgc gtt tac ctg ate aac cgc ccg gac 3271 
Val Ala Ala Gin Pro Lys Pro Arg Val Tyr Leu lie Asn Arg Pro Asp 
745 750 755 



gcc ccg caa teg gtc att ctg gcc ggc ctg ttg gca ccg teg acc aag 3319 
Ala Pro Gin Ser Val lie Leu Ala Gly Leu Leu Ala Pro Ser Thr Lys 
760 765 770 



gcg ccg gac aac ctg gca ate acg gtg gee aat ggc get tte ggc ggc 33 67 
Ala Pro Asp Asn Leu Ala lie Thr Val Ala Asn Gly Ala Phe Gly Gly 
775 780 785 



ace ttc acc teg cgc ttg aac atg aac 
Thr Phe Thr Ser Arg Leu Asn Met Asn 
790 795 

gcc tac ggt gcg egg acc caa ctg gtg 
Ala Tyr Gly Ala Arg Thr Gin Leu Val 
810 



ctg cgt gag aac aag cgc tgg 3415 
Leu Arg Glu Asn Lys Arg Trp 
800 805 

gat gcg cag ggc cag egg ccg 3463 
Asp Ala Gin Gly Gin Arg Pro 
815 820 



tac atg ttt gcc gcg ccg gtg cag acc gac aag acc gee gag tec gee 3511 
Tyr Met Phe Ala Ala Pro Val Gin Thr Asp Lys Thr Ala Glu Ser Ala 
825 830 835 



aat gaa ate ttc aag gaa gcc acg gee ate ate ggc gac aag ccg ctg 3559 
Asn Glu lie Phe Lys Glu Ala Thr Ala lie lie Gly Asp Lys Pro Leu 
840 845 850 



acc acc gag gag ate gag aag ate aag aac cag ege ate cgc gee ctg 3607 
Thr Thr Glu Glu lie Glu Lys lie Lys Asn Gin Arg lie Arg Ala Leu 
855 860 865 



ccc ggc age ttc gaa ace ace ggt gca gtg etc ggt gcg ate gaa ggc 3 655 
Pro Gly Ser Phe Glu Thr Thr Gly Ala Val Leu Gly Ala lie Glu Gly 
870 875 880 885 



ate gtg cag tte gac cgc ccg gac aac tac gtg caa aca etc aag ccg 3703 
lie Val Gin Phe Asp Arg Pro Asp Asn Tyr Val Gin Thr Leu Lys Pro 
890 895 900 



cgc ctg gaa gcg ate gat cag ccg gee gcg caa gcc gee ate aag gac 3751 
Arg Leu Glu Ala lie Asp Gin Pro Ala Ala Gin Ala Ala lie Lys Asp 
905 910 915 



ate ate gcg ccc aat gcg atg acc tgg gtg ate gtg ggc gac ctg aag 3799 
lie lie Ala Pro Asn Ala Met Thr Trp Val lie Val Gly Asp Leu Lys 
920 925 930 



aag ate gaa gee ccg gtg cgc gcg etc aag ctg ggc gag gtg cag gtg 3847 
Lys lie Glu Ala Pro Val Arg Ala Leu Lys Leu Gly Glu Val Gin Val 
935 940 945 



ctg gac ace gae ggc aag ccg gtc aag cgc tga tcgeaatgae eggcaeggee 3900 
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Leu Asp Thr Asp Gly Lys Pro Val Lys Arg 
950 955 

gcgcagcccc caaaggcagg cgcggccgat ccgtgggaac cgataggcac aacgtgagcg 3 960 

gcggcttctg cgagccgtcc gcacgcgtcc agacggtggc ctgctggatc tcggcagccg 4020 

ttagaacgcc gagcattgca gccacatggc aatgcgcact gcagcgcgcg ttaccgttag 4080 

tgcatgatcg cgtttactgc ctgcgtgcgc gcaggtgata tccacgccac gttatcggcc 4140 

tgcccgctag cgtggcgtcc ttccttttgc tgacatggcg cattcaatga aagacatgcc 4200 

gatggcagac gaagcgtcgc gccaacaggt gttggacggc tatcgcatcg tcgacagcct 4260 

gcccgaagac acctaccagg acatcgtgca ggtggccgca tcgctgtgcg agacgccgat 4320 

tgccctgatg tcgctggtgg accgcgaccg ccagtggttc aaggcccgcc tggggctgga 4380 

cctgcaacag accgaccgca gccaggcggt gtgcggccac gcgattcgca gcccggacca 4440 

cttgatggaa gtgccggacc tgagcaagga cccgcgcttc accgatattt cggtggttac 4500 

cggcgaggtg ggcgcgcgtt tctacgcggg catgccactg gtgacttccg acggcgtggc 4560 

gctgggcacg gtctgtgtgc tggacaccga accgcgcgcc ctcaacgagg cccagcgcac 462 0 

cgggctgcaa gcgctggccc gcgtcgccat gcgcctgctg gacgaacgcc agcgcgaact 4680 

gcagcgcgaa cgtgacgcca tcctgcagcc ggccgctcct gcggcggcgg cgggcaccgc 4740 

gaccattacc gatgccgaca ccggctatca cctggtgatt ctggaagtgc aggaactggc 4800 

cgccctggcc cagcagcaaa gcgagcgcct gctcggacgt gcgttgcaac agctcgacca 4860 

gaccctggcc agctttctgc 4g3Q 

<210> 36 
<211> 3287 
<212> DNA 

<213> Xanthomonas campestris 

<220> 

<221> CDS 

<222> (1001) . . (2287) 

<400> 36 

agccggaaca ggtcattgag atgtaccgca acgaccccca actgatgagt gggctgcaga 60 

gccgtgtgat ggaggagcag gtgatcgact ggatcgccga gcgcgccaag cacaccgagc 120 

agtcgctttc gttccaggac gcgattcgcg tttaacgcga ccgcgtggta cgagcccgca 180 

cccgcttagc cagggtgcgg atctcacaca cgggcatcgg cacaggccgc tgccacaaca 240 
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300 



ggaagactga tgagcattgt gactaaagcc ctgaacctgg tgcccatggt ggtcgagcag 

accagccgtg gcgagcgtgc gtatgacatc tactcgcgtc tgctgaagga gcgtctgatc 3 60 

ttcctggtcg gtccgatcga cgaccatatg gccaacgtga tcgtggcgca gctgctgttc 420 
ctggaagcgg acaacccgga aaaggacatc agcatctaca tcaattcgcc cggtggcgtg 



480 



gtcaccgccg gcatggcgat ctacgacacc atgcagtaca tcaagccgga cgtgagcacg 540 

atctgcgtgg gccaggcggc ctcgatgggc gcgctgctgc tggcatccgg tgcggccggc 600 

aagcgctatg cgctgccgaa ttcgcgcgtg atgatccatc agccgctggg cggcttccag 660 

ggccaggcga ccgatatcga catccacgcc cgcgagatcc tgaccttgcg ttcgcgcttg 720 

aacgagatcc tcgccaagca caccggccag tcgctggaga ccatcgcgcg cgacaccgaa 780 

cgcgacaact tcaagagcgc ggtcgatgca caggcttatg gcctggtgga tcaggtgctg 840 

gaacgtcgtc cggaagagtc gatccagccg tcttgagtcg cagacgcctg aaattgctgg 900 

aaaaactggc agggtcgggc tggacgaatg tctcccgacc ctgtgctatt ctcgaaatcg 960 

aacccccgtg catcgggtgg ggtaactggg taacagaagc atg age gaa gac cgc 1015 

Met Ser Glu Asp Arg 
1 5 

caa ggt cgt tec ggc gac age aae aag att etc tae tgc teg tte tgc 1063 
Gin Gly Arg Ser Gly Asp Ser Asn Lys He Leu Tyr Cys Ser Phe Cys 
10 15 20 

ggt aag agt cag cat gag gte cgc aag etg att gee ggt ece age gta 1111 
Gly Lys Ser Gin His Glu Val Arg Lys Leu He Ala Gly Pro Ser Val 
25 30 35 

ttc att tgc gat gag tgc gtg gag etg tgc aac gac ate att cgc gag 1159 
Phe He Cys Asp Glu Cys Val Glu Leu Cys Asn Asp He He Arg Glu 
40 45 50 

gaa etc gaa gag aag gcg cag teg gea cgt tec age etg cee aag ecg 1207 
Glu Leu Glu Glu Lys Ala Gin Ser Ala Arg Ser Ser Leu Pro Lys Pro 
55 60 65 

cgc gag ate ctt gag gtg etg gac cag tae gtg ate ggt cag etg cgc 1255 
Arg Glu He Leu Glu Val Leu Asp Gin Tyr Val He Gly Gin Leu Arg 
70 75 80 85 



gee aag cgc acg etc gcg gtg gcg gtg tae aac cac tac aag egg ate 

Ala Lys Arg Thr Leu Ala Val Ala Val Tyr Asn His Tyr Lys Arg He 
90 95 100 



1303 



gag age egg age aag aac gac gag gtc gaa ctt gee aag tee aae ate 1351 
Glu Ser Arg Ser Lys Asn Asp Glu Val Glu Leu Ala Lys Ser Asn He 
105 110 115 

etg etg gtc ggc cog acc ggc teg ggc aag acg etg etg gee gaa acg 1399 
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Leu Leu Val 
120 

ctg gcg cgc 
Leu Ala Arg 
135 

ctg acc gaa 
Leu Thr Glu 
150 

aag ctg ctg 
Lys Leu Leu 



ate gtc tac 
Tie Val Tyr 



cog teg ate 
Pro Ser lie 
200 

ctg aag ctg 
Leu Lys Leu 
215 

cgt aag cat 
Arg Lys His 
230 

ctg ttc ate 
Leu Phe lie 



gcg cgt tec 
Ala Arg Ser 



age age gag 
Ser Ser Glu 
280 

ecg gaa gac 
Pro Glu Asp 
295 

ctg ecg gtg 
Leu Pro Val 
310 

aag ate ctg 
Lys lie Leu 



ctg ttc gag 
Leu Phe Glu 



Gly Pro Thr 



ctg etc aat 
Leu Leu Asn 



gee ggc tat 
Ala Gly Tyr 
155 

cag aag tgc 
Gin Lys Cys 
170 

ate gat gaa 
lie Asp Glu 
185 

acc cgc gac 
Thr Arg Asp 



ate gaa ggt 
He Glu Gly 



ecg cag cag 
Pro Gin Gin 
235 

tgc ggc ggc 
Cys Gly Gly 
250 

aac gat gee 
Asn Asp Ala 
265 

cgc aag cag 
Arg Lys Gin 



ctg ate aag 
Leu He Lys 



gtc gee aeg 
Val Ala Thr 
315 

ace gag ecg 
Thr Glu Pro 
330 

atg gaa age 
Met Glu Ser 



Gly Ser Gly 
125 

gtg ecg ttc 
Val Pro Phe 
140 

gtc ggc gag 
Val Gly Glu 



gac tac gac 
Asp Tyr Asp 



ate gac aag 
He Asp Lys 
190 

gtg tct ggc 
Val Ser Gly 
205 

acg gtg get 
Thr Val Ala 
220 

gaa ttc ctg 
Glu Phe Leu 



gcg ttt gee 
Ala Phe Ala 



ggt ggt ate 
Gly Gly He 
270 

gaa gtc ggc 
Glu Val Gly 
285 

ttc ggc ttg 
Phe Gly Leu 
300 

etc gag gaa 
Leu Glu Glu 



aag aac gcc 
Lys Asn Ala 



gtg gag ctg 
Val Glu Leu 



Lys Thr Leu 



acg att gcc 
Thr He Ala 
145 

gac gtg gaa 
Asp Val Glu 
160 

gtc gag aaa 
Val Glu Lys 
175 

ate teg cgc 
He Ser Arg 



gaa ggc gtg 
Glu Gly Val 



teg gtg ecg 
Ser Val Pro 
225 

cag gtc gat 
Gin Val Asp 
240 

ggg ctg gac 
Gly Leu Asp 
255 

ggc ttc ggc 
Gly Phe Gly 



aag ate ctg 
Lys He Leu 



ate cec gag 
He Pro Glu 
305 

etc gat gag 
Leu Asp Glu 
320 

ate ace aag 
He Thr Lys 
335 

gag ttc cgt 
Glu Phe Arg 



Leu Ala Glu 
130 

gat gcc acc 
Asp Ala Thr 



aac ate ate 
Asn He He 



gcg cag cag 
Ala Gin Gin 
180 

aag age gaa 
Lys Ser Glu 
195 

cag cag gcg 
Gin Gin Ala 
210 

ecg cag ggt 
Pro Gin Gly 



acc aag aac 
Thr Lys Asn 



aag gtg ate 
Lys Val He 
260 

gee aag gtc 
Ala Lys Val 
275 

gcc gaa gtc 
Ala Glu Val 
290 

ttc gtc ggc 
Phe Val Gly 



ecg gcg ctg 
Pro Ala Leu 



cag ttc aag 
Gin Phe Lys 
340 

ecg gat gca 
Pro Asp Ala 



Thr 



acg 1447 
Thr 



cag 1495 

Gin 

165 

ggc 1543 
Gly 



aac 1591 
Asn 



ttg 1639 
Leu 



ggg 1687 
Gly 



ate 1735 

He 

245 

cag 1783 
Gin 



aag 1831 
Lys 



gag 1879 
Glu 



cgc 1927 
Arg 



ate 1975 

He 

325 

aag 2023 
Lys 



ctg 2071 
Leu 
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345 350 355 

teg gcg ate gcc aag aag gcg etc aag cgc aag acc ggc gcg cgt ggc 2119 
Ser Ala He Ala Lys Lys Ala Leu Lys Arg Lys Thr Gly Ala Arg Gly 
360 365 370 

ctg cgc acc ate gtg gaa teg gtg ctg etg gat acg atg tac gaa etg 2167 
Leu Arg Thr He Val Glu Ser Val Leu Leu Asp Thr Met Tyr Glu Leu 
375 380 385 

ccg tea eag gaa aac gtg age aag gtg gtg gtg gat gaa teg gtg ate 2215 
Pro Ser Gin Glu Asn Val Ser Lys Val Val Val Asp Glu Ser Val He 
390 395 400 405 

gaa eac aag tec gag ceg tat etg ate tac cag gcc cag ccg get ccg 2263 
Glu His Lys Ser Glu Pro Tyr Leu He Tyr Gin Ala Gin Pro Ala Pro 

410 415 420 

gcc aag gee gcg tct ggc gae tga ggcetegegg egatgeegge aggccgtggc 2317 
Ala Lys Ala Ala Ser Gly Asp 
425 

etcgctggeg getaaagggt ttecgaccgc tacttgcaac acctcgccga tggccccata 2377 

acggggccat cggctttttt taegeeccaa ttcetegate eegeggagcg ceeeatggcc 2437 

eagtcceaac cagaaattct cgatctgcca gtgttgccgc tgcgcgacgt ggtggtgttt 2497 

eegeaeatgg tgatteeget gttegtcggc egtgacaagt egatgcgege getggaaaaa 2557 

gccatggagg cggacaagcg catcctgttg gttgcgeaga agtcggecga gacegaegac 2617 

ceggeagegg gegatetgta cacggtcggc acgctegcee aggtgetgea aetgctcaag 2677 

ctgcccgatg gcacgatcaa ggtgctggtc gaagggttgt egegcgtcac cgtcgacaag 2737 

gtggcggaac aggacggegc cttgcagggc cgcggeaccg aagtggaagc cagegatgca 2797 

cgcgagecgc gtgagetgga ggegattgcg cgttegctga tgtcgetgtt egaacagtac 2857 

gtcaagacca accgcaagct gccgccggaa ttgctgcaga ccctggccgg catcgatgag 2917 

cccggacgtc tggccgacac cattgeegeg eaeatcggeg tgegtttggc tgataageaa 2977 

egcetgctcg aaateaecga gatcggcgac cggctggage tgetggttgg tetggtcgat 3037 

ggcgagateg acgtgeagca getggaaaag egeatcegeg gcegcgtcaa gtegcagatg 3097 

gaaaagagcc agegegagta etaectcaac gaacagatga aggcgatcca gaaggaaetg 3157 

ggegatctgg acgacgcgcc cggcgaactg gaagaactcg cccgcaagat cgccgaggec 3217 

ggcatgccca agccggtcga gaccaaggcc aaggccgaac tcaacaagct caagcagatg 3277 

tegcegatgt ^^^^ 
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<210> 
<211> 
<212> 
<213> 



37 

2618 
DNA 

Xanthomonas campestris 



<220> 
<221> 
<222> 



CDS 

(1001) . . (1618) 



<400> 



37 



atcgaccaga 



tgatcgaaaa 



cctgcgtctg 



cagcgccgca cctggaaccc 



ggtcgagcgc 



60 



ggcgcgcagg tcggtgatct ggtcgcgctg gagacctggt cgcaggccgg caacgagcgt 120 

ctgcccgctg aaggcgtgga gaccggcagc agcgtgctgg gctcgggcgt gatgttcgac 180 

caaatcgaaa aaggcctgga aggcctgtcc aagggcgaag acaaggccct gagcatcgat 240 

ttcccggcgg actggcgcgt gccgcagctg gctggcaaga cggtgcaggt gcacgtcaag 300 

gcggtcgagg tgtccgagcc ggtgctgccg gaagtcaaca aggagttcat caagagcttc 360 

gO'cgtgaaga gtggcgatgc cgagcagttc cgcgccgaca tccgcaccaa tctggagcgc 420 

gagctcaagg gtgcgctgat gaaccgtctg cgccgtgaag tgggcgagca actgatcgcc 480 

gcctacgcgc acgtggaaat gccgccgcgc ctggtcgaga acgaagcccg ttcgatgctg 540 

gcgcaacagg tcgaccagat gcgtcgcagc ggccgcaacc cgggcgagat cccggccgat 600 

gcgcaccagg ggttcatgga cgccgctgcc aaacgcgtgc tggtaggcct gctggtgggc 660 

gaagtcgcac gtcgcaatga gctgcgcctg gaatccaagc gtgtcagcga aacgctgcgt 720 

ctgatcgcct cgacctacga ggagccggaa caggtcattg agatgtaccg caacgacccc 780 

caactgatga gtgggctgca gagccgtgtg atggaggagc aggtgatcga ctggatcgcc 840 

gagcgcgcca agcacaccga gcagtcgctt tcgttccagg acgcgattcg cgtttaacgc 900 

gaccgcgtgg tacgagcccg cacccgctta gccagggtgc ggatctcaca cacgggcatc 960 

ggcacaggcc gctgccacaa caggaagact gatgagcatt gtg act aaa gcc ctg 1015 



Val Thr Lys Ala Leu 
1 5 



aac ctg gtg ccc atg gtg gtc gag cag acc age cgt ggc gag cgt gcg 
Asn Leu Val Pro Met Val Val Glu Gin Thr Ser Arg Gly Glu Arg Ala 
10 15 20 



1063 



tat gac ate tac teg cgt ctg ctg aag gag cgt ctg ate ttc ctg gtc 
Tyr Asp lie Tyr Ser Arg Leu Leu Lys Glu Arg Leu lie Phe Leu Val 
25 30 35 



1111 



ggt ccg ate gac gac cat atg gcc aac gtg ate gtg gcg cag ctg ctg 
Gly Pro He Asp Asp His Met Ala Asn Val He Val Ala Gin Leu Leu 



1159 
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40 45 50 

ttc ctg gaa gcg gac aac ccg gaa aag gac ate age ate tac ate aat 12 07 
Phe Leu Glu Ala Asp Asn Pro Glu Lys Asp He Ser He Tyr He Asn 
55 60 65 

teg ccc ggt ggc gtg gtc acc gcc ggc atg gcg ate tac gac acc atg 1255 
Ser Pro Gly Gly Val Val Thr Ala Gly Met Ala He Tyr Asp Thr Met 
70 75 80 85 

cag tac ate aag ccg gac gtg age acg ate tgc gtg ggc cag gcg gcc 1303 
Gin Tyr He Lys Pro Asp Val Ser Thr He Cys Val Gly Gin Ala Ala 
90 95 100 

teg atg ggc gcg ctg ctg ctg gca tee ggt gcg gee ggc aag cgc tat 1351 
Ser Met Gly Ala Leu Leu Leu Ala Ser Gly Ala Ala Gly Lys Arg Tyr 
105 110 115 

gcg ctg ccg aat teg cgc gtg atg ate cat cag ccg ctg ggc ggc ttc 1399 
Ala Leu Pro Asn Ser Arg Val Met He His Gin Pro Leu Gly Gly Phe 
120 125 130 

cag ggc cag gcg acc gat ate gac ate cac gcc cgc gag ate ctg acc 1447 
Gin Gly Gin Ala Thr Asp He Asp He His Ala Arg Glu He Leu Thr 
135 140 145 

ttg cgt teg cgc ttg aac gag ate etc gee aag cac ace ggc cag teg 1495 
Leu Arg Ser Arg Leu Asn Glu He Leu Ala Lys His Thr Gly Gin Ser 
150 155 160 165 

etg gag acc ate gcg cgc gac acc gaa cgc gac aac ttc aag age gcg 1543 
Leu Glu Thr He Ala Arg Asp Thr Glu Arg Asp Asn Phe Lys Ser Ala 
170 175 180 

gtc gat gca cag get tat ggc etg gtg gat cag gtg ctg gaa cgt cgt 1591 
Val Asp Ala Gin Ala Tyr Gly Leu Val Asp Gin Val Leu Glu Arg Arg 
185 190 195 

ccg gaa gag teg ate cag ccg tct tga gtcgeagacg cetgaaattg 1638 
Pro Glu Glu Ser He Gin Pro Ser 
200 205 

etggaaaaac tggeagggtc gggctggacg aatgtctccc gaccctgtgc tattctcgaa 1698 

atcgaacccc cgtgcatcgg gtggggtaac tgggtaacag aagcatgage gaagacegcc 1758 

aaggtcgttc cggcgaeage aacaagattc tctactgctc gttctgcggt aagagtcagc 1818 

atgaggtccg caagctgatt gccggtccca gcgtattcat ttgcgatgag tgcgtggagc 187 8 

tgtgcaacga cateattege gaggaacteg aagagaaggc gcagtcggca cgttceagcc 1938 

tgcccaagcc gcgcgagatc cttgaggtgc tggaccagta egtgatcggt cagctgegcg 1998 

ccaagegcac gctcgcggtg geggtgtaea accactacaa gcggatcgag agccggagca 2058 

agaacgacga ggtcgaaett gccaagtcca acatcctgct ggtcggcccg accggctcgg 2118 
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gcaagacgct gctggccgaa acgctggcgc gcctgctcaa tgtgccgttc acgattgccg 217 8 

atgccaccac gctgaccgaa gccggctatg tcggcgagga cgtggaaaac atcatccaga 223 8 

agctgctgca gaagtgcgac tacgacgtcg agaaagcgca gcagggcatc gtctacatcg 2298 

atgaaatcga caagatctcg cgcaagagcg aaaacccgtc gatcacccgc gacgtgtctg 2358 

gcgaaggcgt gcagcaggcg ttgctgaagc tgatcgaagg tacggtggct tcggtgccgc 2418 

cgcagggtgg gcgtaagcat ccgcagcagg aattcctgca ggtcgatacc aagaacatcc 2478 

tgttcatctg cggcggcgcg tttgccgggc tggacaaggt gatccaggcg cgttccaacg 2538 

atgccggtgg tatcggcttc ggcgccaagg tcaagagcag cgagcgcaag caggaagtcg 2598 

gcaagatcct ggccgaagtc 2618 

<210> 38 
<211> 2576 
<212> DNA 

<213> Xanthomonas campestris 

<220> 

<221> CDS 

<222> (1001) . . (1576) 

<400> 38 

gtcctggctg cattcggtga tggccagcgg cccttccatg gcttcgacga tctccaccag 60 

ggtgatcgcg ctggccgcac gtgcaagccg gtagccgccg tgcacgccgc gcaatccttc 12 0 

caccaggcca gcctgcgaca acggcttgag gatcttgctg acggtgggcg cttccaggcc 180 

ggcctgttcg gccagttcgc tcgcgctgag cacctggtcg ctccgtgcag ccagcaccgt 240 

caagacaacg gtggcgtaat cggtcaattt ggtgacgcgc aacatgcgaa gacggtgaat 3 00 

ccctaaagcg gaccgaaatt gtactctttt gctccgctca gtccaaccgc gcggttcagc 360 

cgccggaaag gccagcccgt tgcggtggcc ggtgcgcttg tgcttggcgc gtgggcgcgc 420 

tgcggtcaca atgagcggcc ccatcaccgg accctttcat gtcgcgcaaa gttgccgccc 48 0 

gcaagtcacg tatccatggc aatggcgtgt tcgccgtcgc tgcgctcagc aagggcgaac 540 

gcatcatcca gtacaagggg cgcctgcgga cgcatgccga agtggatgcc gacgacaccg 600 

gcgatgtgga aagcgggcac acctttctgt ttacgctgag cgatgactac gtgctcgacg 660 

ccaactacga aggcaacatc gcgcgctgga tcaaccacag ctgcaatccc aattgcgaag 72 0 

cggtgatcga agaggctgaa ggcgacgacc gcagcaagga caaggtcttc atcgaagcca 780 
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agcgcgcaat caagccgggc caggagttga cctataacta cggcatcacc ctgggcgagc 840 

ggcacacgcc gcgcttgaag aagatctggg aatgccgctg cggctcgaag aattgcaccg 900 

gcaccatgtt gcagcccaag cgctgagcaa cggcgcgcgg cggtcggcat gacgcggcgc 960 

gcacatcggt tcacggatgc gcaacacgcg cattcctagg gtg cag get cct ttg 1015 

Val Gin Ala Pro Leu 
1 5 

cag att gag gag ttc etc atg ace eat teg etc tec gge aag acc gtt 1063 
Gin He Glu Glu Phe Leu Met Thr His Ser Leu Ser Gly Lys Thr Val 
10 15 20 

gee gtg etc gcg acc agt ggc ttc gaa caa tec gag ctg cag gag cec 1111 
Ala Val Leu Ala Thr Ser Gly Phe Glu Gin Ser Glu Leu Gin Glu Pro 
25 30 35 

aag cgc ttg ctg gaa tec tgg ggc gee acc gtc gag gtg ate gcg ccc 1159 
Lys Arg Leu Leu Glu Ser Trp Gly Ala Thr Val Glu Val He Ala Pro 
40 45 50 

ggc gae gat gca cag ate egt ggc tgg aac cac acc gac tgg ggc gae 1207 
Gly Asp Asp Ala Gin He Arg Gly Trp Asn His Thr Asp Trp Gly Asp 
55 60 65 

age gtg ecg gtg gac acg ccc etc gcg cag gee aaa ccc gac cgc tac 1255 
Ser Val Pro Val Asp Thr Pro Leu Ala Gin Ala Lys Pro Asp Arg Tyr 
7^ 75 80 85 

gac gcg etc gtg ctg cea ggc ggt gtg ate aac ccg gac aac ctg cgc 13 03 
Asp Ala Leu Val Leu Pro Gly Gly Val He Asn Pro Asp Asn Leu Arg 
90 95 100 

ace aac gcg cag gcg att gac ttc ate cgc age gtt gcg gee age ggc 1351 
Thr Asn Ala Gin Ala He Asp Phe He Arg Ser Val Ala Ala Ser Gly 
105 110 115 

aag ccg gtg get gca ate tge cac ggg ccg tgg ttg ctg gtg gaa agt 13 99 
Lys Pro Val Ala Ala He Cys His Gly Pro Trp Leu Leu Val Glu Ser 
120 125 130 

ggg ctg gtg cgc gac cgc aag gtg acg teg tgg ccg teg gtc aag ace 1447 
Gly Leu Val Arg Asp Arg Lys Val Thr Ser Trp Pro Ser Val Lys Thr 
135 140 ;l45 

gat ctg age aac gcg ggc ggc cgc tgg gag gat gee gag gtg gta gtg 1495 
Asp Leu Ser Asn Ala Gly Gly Arg Trp Glu Asp Ala Glu Val Val Val 
150 155 160 165 

gat gge cag ctg ate acc age cgc aag ecg gae gat att cct gca ttc 1543 
Asp Gly Gin Leu He Thr Ser Arg Lys Pro Asp Asp He Pro Ala Phe 
I'^O 175 ISO 

ace gat gcg gtt gee aag gca ctg get gee tga ggteacgcag cagctataaa 159 6 
Thr Asp Ala Val Ala Lys Ala Leu Ala Ala 
185 190 
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agagagcccg gtgcatcgct gcgccgggct cttttaattt cacgttggca gatgcgcggt 1656 

gcgctcgcag cgccgatcgg ttacttgcct ggcatggcgc cggccggtac cagctgctcg 1716 

atatcctggt tgaagttcac cgccagccgg ccgttctgga tcgccaccga ctccacctgc 1776 

acattgccca tcacggccgc aatggcggga tcgatcttgt agatcggctc cttgcgtgcg 1836 

tagtcggcca accacgcgtt gagcaactgg cgcgtgctgc tgtccaactt ggcaccggcg 1896 

ttggcggggc ggaaatcatc gaccgttggc tggtcgagat aaaacccctg ctttgccgtg 1956 

tcgtaacgca gcgcgctgct caaggtgacg ttgcccaccg gcgccggcgc gccgccggcc 2016 

gtggccaatg caaggtcgaa cgccatcttc aagcggtcgc caggtggcaa cgacagtgcc 207 6 

gggttgctga ccgtcatttc gatcagccca cccagcgcat cgtgcgtctg cgggaagcgc 213 6 

ccgcccaggt actgctgcac gtcggcggcc tgcacgctga tctgccgccc ctggatttga 2196 

ggcgccgccc acgctgcgga cggtggcatc gccagggcga gggcaagcag ggatccggca 2256 

actaaacgca gtttcatcgg gcaactccgg cggtggatgg catcacctta gccagcgccg 2316 

gtgaaccacg ggttagcgtg ctgcggtgtg gcgggatgag tacgacactg cgtgccgcgg 2 376 

tggttggggt gctcgcagcg aatgcgcttc ggtgttgtgg gcgtcgactg cggatctcgc 2436 

gtatcgccac ttctgactac gaatgtccag ttgcgtggac ggcggcttta acgcagcacc 2496 

ggctgcaggg tggccgaata gatttcccag gtgtcgctgc caacgcgtgg ctgcagacgg 2556 

taagcaccga ccagccgttc 2576 

<210> 39 
<211> 3977 
<212> DNA 

<213> Xanthomonas campestris 



cgcaggaagc actgcccggt gggcgctacc cattggtagg tcccgatgaa ctgcgtcagg 60 

cgcacgtccc agccggtttc ctccagcgtt tcgcgcacgg ccgcctgcag caggctttcc 12 0 

tccggctcca ggtgcccggc gggctggttc aacagcaggc gccccccgat ggattcttcc 180 

acctgcaaaa agcggccgtc acggaccacc acggtggcca cggtgacatc ggggtgccag 240 

cgagtttctt gaagcgtcat cagtcactgg gtccaggaag tggcaggctg gagattgatc 3 00 



<220> 
<221> 
<222> 



CDS 

(1001) . . (2977) 



<400> 



39 
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cgcgccgcac aggaaacaag cggcgggcgc taggtgcggc atccgcagtg cggcgcagtg 3 60 

caacactgca tgccgccaat gcggatgccg gcagtagcgc agtgcgccac ggagcgtgcc 42 0 

attgcaacgc agtggtggaa gacgtcatca gtggccggcc ggagaacagg cgtaaattgt 480 

gcgggcgcgg ggccaaatcg tccaatgctg agggcgcggg accgtataat ggccggatgc 540 

ctcgtaagac ctcccacgaa cacgaccacg gcctagtggt tgagaccagc aagcccgagg 600 

tggcgccacc gccgcgctac caggtgctcc tgctgaatga tgactacacc ccgatggact 660 

tcgtggtgac cgtgctgcag cagttcttca acctggagct ggagcgtgcc acccaggtga 72 0 

tgctgcatgt ccatacgcgg gggcgcggcg tctgcggcgt ctacagccgc gaggttgccg 780 

aatccaaagt ggcccaggtc aacgaattct cgcgcatgaa ccagcacccg ctgctgtgca 84 0 

cgatggagca ggcctgagcg gtctggctgg atcattccag cagtgcaacg gtgttgctgc 900 

aatggcgtgc taacgccgtc tgaacatgcc tatccgatag ggttgtggaa aatcccaaca 960 

aaagccgcat attgttggca acagccgttc ggagttacca atg ttc age aaa gac 1015 

Met Phe Ser Lys Asp 
1 5 

eta gag caa acc ate gge cag tge tac aag ega gcc egt gag geg egg 1063 
Leu Glu Gin Thr He Gly Gin Cys Tyr Lys Arg Ala Arg Glu Ala Arg 
10 15 20 

cat gaa ttc atg acc gtc gaa eac ctg ctg etc teg ctg ctg gac aac 1111 
His Glu Phe Met Thr Val Glu His Leu Leu Leu Ser Leu Leu Asp Asn 
25 30 35 

eec tec geg caa gee gte ttg aag gee tge ggt geg gac cag gtg egt 1159 
Pro Ser Ala Gin Ala Val Leu Lys Ala Cys Gly Ala Asp Gin Val Arg 
40 45 50 

ctg eac act gae ctg gaa cag geg ate gag gee teg gte teg egc ctg 1207 
Leu His Thr Asp Leu Glu Gin Ala He Glu Ala Ser Val Ser Arg Leu 
55 60 65 

gee gag gae gat gge egc gac aeg eag eec acc ctg gge ttc cag cgc 1255 
Ala Glu Asp Asp Gly Arg Asp Thr Gin Pro Thr Leu Gly Phe Gin Arg 
70 75 80 85 

gtg ctg caa cgc gee gte tac cac gtg cag tec tec gge aag aag gag 1303 
Val Leu Gin Arg Ala Val Tyr His Val Gin Ser Ser Gly Lys Lys Glu 
90 95 100 

gtc acc gge gcc aat gtg ttg gtg geg ate ttc gge gaa aaa gae tea 1351 
Val Thr Gly Ala Asn Val Leu Val Ala He Phe Gly Glu Lys Asp Ser 
105 110 115 

cat geg gtg tac ttc ctg aat cag cag gac ate acc cgc ctg gat ate 1399 
His Ala Val Tyr Phe Leu Asn Gin Gin Asp lie Thr Arg Leu Asp He 
120 125 130 
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gtc aat tac etc tec cac ggc ate gcc aag etg ggt gaa gac ggc gag 1447 
Val Asn Tyr Leu Ser His Gly He Ala Lys Leu Gly Glu Asp Gly Glu 
135 140 145 

cag ccg tec gcc tec gat ggt gag cce aag age gat geg gge gag ggc 1495 
Gin Pro Ser Ala Ser Asp Gly Glu Pro Lys Ser Asp Ala Gly Glu Gly 
150 155 160 165 

gaa ggc aag gge gat gcc ttg gcc gag tac gee aee aac etg aac gat 1543 
Glu Gly Lys Gly Asp Ala Leu Ala Glu Tyr Ala Thr Asn Leu Asn Asp 
170 175 180 

cat gee egc aac ggc aag ate gae ccg etc gtc ggg cgt geg gae gag 1591 
His Ala Arg Asn Gly Lys He Asp Pro Leu Val Gly Arg Ala Asp Glu 
185 190 195 

ate gaa cgc ace ate cag gtc etg tgc egc egc egc aag aac aac eeg 1639 
He Glu Arg Thr He Gin Val Leu Cys Arg Arg Arg Lys Asn Asn Pro 
200 205 210 

etg tac gtg ggc gag gcc ggc gtg gge aag ace geg ate gee gaa ggc 1687 
Leu Tyr Val Gly Glu Ala Gly Val Gly Lys Thr Ala He Ala Glu Gly 
215 220 225 

etg gee aag cge ate gtc gat gee gac gtg eeg gaa gtg etg get gae 1735 
Leu Ala Lys Arg He Val Asp Ala Asp Val Pro Glu Val Leu Ala Asp 
230 235 240 245 

geg gtg ate ttc teg etc gac etc ggc gca etg gtc get ggc ace aag 1783 
Ala Val He Phe Ser Leu Asp Leu Gly Ala Leu Val Ala Gly Thr Lys 
250 255 260 

tac cgc ggc gac ttc gaa aag cgt etc aag gge gtg etg aeg geg etg 1831 
Tyr Arg Gly Asp Phe Glu Lys Arg Leu Lys Gly Val Leu Thr Ala Leu 
265 270 275 

aag aag gtg ccg aac geg gtg etg ttc ate gac gag ate cac ace ate 1879 
Lys Lys Val Pro Asn Ala Val Leu Phe He Asp Glu He His Thr He 
280 285 290 

ate ggt geg gge teg geg teg ggc gge ace atg gac gee tee aac etg 1927 
He Gly Ala Gly Ser Ala Ser Gly Gly Thr Met Asp Ala Ser Asn Leu 
295 300 305 

ate aag eeg gcc etg geg teg ggc gag etg cgc tgc ate ggc teg aee 1975 
He Lys Pro Ala Leu Ala Ser Gly Glu Leu Arg Cys He Gly Ser Thr 
310 315 320 325 

aeg ttc cag gaa tac egc gge ate ttc gag aag gac cgt gee etg gca 2 023 
Thr Phe Gin Glu Tyr Arg Gly He Phe Glu Lys Asp Arg Ala Leu Ala 
330 335 340 

egc egc ttc cag aag ate gac att gtc gag ccg ace gtc ggt gaa aee 2 071 
Arg Arg Phe Gin Lys He Asp He Val Glu Pro Thr Val Gly Glu Thr 
345 350 355 
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ttc gaa ate ctg cag ggc etc aag ccc aag tac gaa gcg cat cac ggc 2119 
Phe Glu He Leu Gin Gly Leu Lys Pro Lys Tyr Glu Ala His His Gly 
360 365 370 

gtg acc tat gcc gac gac gcg ttg cag gcg gcg gtg gat ctg teg gtc 2167 
Val Thr Tyr Ala Asp Asp Ala Leu Gin Ala Ala Val Asp Leu Ser Val 
375 380 385 

aag cac ate ggc gac egt ctg ctg ecg gac aag gcg ate gac gtg ate 2215 
Lys His He Gly Asp Arg Leu Leu Pro Asp Lys Ala He Asp Val He 
390 395 400 405 

gac gaa gcc ggt gcg cgc cag cgt ctg ttg ccc gaa ggg cag cgc aag 22 63 
Asp Glu Ala Gly Ala Arg Gin Arg Leu Leu Pro Glu Gly Gin Arg Lys 
410 415 420 

gag etc ate gac ate gag gag ate gag acc ate gtg gcc caa gat ggc 2311 
Glu Leu He Asp He Glu Glu He Glu Thr He Val Ala Gin Asp Gly 
425 430 435 



gcg tat tec ggc caa gca ggt cag cgc gac cga caa gga cgt get gca 
Ala Tyr Ser Gly Gin Ala Gly Gin Arg Asp Arg Gin Gly Arg Ala Ala 
440 445 450 



caa tec gga gaa gcc gat egg caa ett ect gtt cgc tgg ccc gac egg 
Gin Ser Gly Glu Ala Asp Arg Gin Leu Pro Val Arg Trp Pro Asp Arg 
490 495 500 



cga get ggt gcg gtt cga cat gtc cga gta cat gga age gca ttc gat 
Arg Ala Gly Ala Val Arg His Val Arg Val His Gly Ser Ala Phe Asp 
520 525 530 

cag ecg tct gat egg tgc gcc tec ggg eta tgt egg ttt cga tea ggg 
Gin Pro Ser Asp Arg Cys Ala Ser Gly Leu Cys Arg Phe Arg Ser Gly 
535 540 545 

egg tct get gac cga aaa gat cgt caa gac gcc gca ctg cgt get get 
Arg Ser Ala Asp Arg Lys Asp Arg Gin Asp Ala Ala Leu Arg Ala Ala 

555 560 565 



2359 



gca tct gga aeg caa tct caa gat ggt gat ett egg gca gaa ccc ggc 2407 

Ala Ser Gly Thr Gin Ser Gin Asp Gly Asp Leu Arg Ala Glu Pro Gly 
455 460 465 

gat cga aac get ggc tgg etc gat caa get ggc gcg etc ggg ect ggc 2455 

Asp Arg Asn Ala Gly Trp Leu Asp Gin Ala Gly Ala Leu Gly Pro Gly 
470 475 480 485 



2503 



tgt ggg caa gac cga ggt cac caa gca get cgc get gca att ggg cat 2 551 
Cys Gly Gin Asp Arg Gly His Gin Ala Ala Arg Ala Ala He Gly His 
505 510 515 



2599 



2647 



2695 



get gga cga ggt gga gaa ggc gca tec gga cat ett caa cat ect gtt 2743 
Ala Gly Arg Gly Gly Glu Gly Ala Ser Gly His Leu Gin His Pro Val 
570 575 580 

gca ggt eat gga ecg egg eat ect cac cga tac caa egg gcg cga age 2791 
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Ala Gly His Gly Pro Arg His Pro His Arg Tyr Gin Arg Ala Arg Ser 
585 590 595 

gaa ctt caa gaa cgt gat cct ggt gat gac gac caa cgc egg tgc cac 2839 

Glu Leu Gin Glu Arg Asp Pro Gly Asp Asp Asp Gin Arg Arg Cys His 
600 605 610 

gca ggc etc geg teg tte gat egg ttt cae caa gea gga tea ttc cac 2887 

Ala Gly Leu Ala Ser Phe Asp Arg Phe His Gin Ala Gly Ser Phe His 
615 620 625 

cga tgc gat gga ate gat ccg ccg egg ttt cae gcc gga gtt ceg caa 2935 

Arg Cys Asp Gly He Asp Pro Pro Arg Phe His Ala Gly Val Pro Gin 

630 635 640 645 



ccg tct gga tgc gat cgt gca gtt cca gee get ggg ctt tga 2977 
Pro Ser Gly Cys Asp Arg Ala Val Pro Ala Ala Gly Leu 





650 




655 








ccacatcctg 


c cr crcr t crcr t aa 


acaacrt t~ p;^ t 




y cLcici L-y uy L- 


L-y eaggaaaa 


'5 m "7 
O U J / 


gcacgtgtcg 


etgtcggcca 


cgccgaccgc 


y (.^y t^y cx(^ L-y y 


^ L-y y \^(^ ociy o 


acy y ccccga 


J u y / 


teegctgatg 


CT o t cr c Q e cr r c 


nciR 1" rrt prrrrf 


^y L-ycLu^^ociy 


ya.ya.ay a cca 


^gcgcccgct 


"3 1 R 1 


crcrc ccraccracT 


t tcrc t crt" 1" rrr 




ggaay guggc 


cgcgucaaua 


tcgacgteaa 


O O 1 T 

O^l / 


cr era t cr cr c cr a cr 




CLCi.yv_yL^ci ui— 
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cgcc tgt tgc 
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tgattgateg 


ttgcgattgg 


tcgctgctag 


agaaaaagcc 


getcgaaaga 


geggcttttt 


3337 


tgtgttgaag 


gegctggagc 


tggagcggea 


ccggtctggc 


gtactgetgg 


agcgttgggg 


3397 


cgggtgcegg 


cgeatcacgg 


gtgcccaagt 


ccgggaggat 


cgeegtaaac 


caecgagacg 


3457 


ceatgegett 


ettacaaccc 


cgagecgcge 


tgcagtggtc 


gaaeaatcac 


atgatctgcg 


3517 


ggtgcatcac 


gaagctgtge 


tateggccgc 


cgaaaacgtc 


aacgcaeaga 


teagcgegea 


3577 


ggcgaaagee 


tgcceatgta 


acgegacegc 


acgggcagaa 


aataaaeccc 


aggcacgaca 


3637 


aaaagcggca 


cttggccgct 


tcgcgtcttg 


ataccagaac 


cgcttacttc 


atgcggtagg 


3697 


taataegaec 


cttggtgagg 


tcgtacggtg 


teatctcaac 


tttgacacgg 


tcgccggtga 


3757 


ggatgcgaat 


gtagttcttg 


cgcatacggc 


cggagatgtg 


ggcgatgatt 


teatgcccgt 


3817 


tttccagctt 


gateeggaae 


gtggtgttgg 


ggagegtetc 


getgaegctg 


cettcgaatt 


3877 


caatggagte 


gtetttcgae 


atgtaatcet 


gtgcaatcac 


ggttggceeg 


gcagggccgt 


3937 


s.agggacagc 


attttacgcc 


ccatctcgcc 


gaggcgcaaa 






3977 



<210> 40 
<211> 2978 
<212> DNA 
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<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (1978) 

<400> 40 

accggcgcca atgtgttggt ggcgatcttc ggcgaaaaag actcacatgc ggtgtacttc 60 

ctgaatcagc aggacatcac ccgcctggat atcgtcaatt acctctccca cggcatcgcc 120 

aagctgggtg aagacggcga gcagccgtcc gcctccgatg gtgagcccaa gagcgatgcg 18 0 

ggcgagggcg aaggcaaggg cgatgccttg gccgagtacg ccaccaacct gaacgatcat 240 

gcccgcaacg gcaagatcga cccgctcgtc gggcgtgcgg acgagatcga acgcaccatc 300 

caggtcctgt gccgccgccg caagaacaac ccgctgtacg tgggcgaggc cggcgtgggc 360 

aagaccgcga tcgccgaagg cctggccaag cgcatcgtcg atgccgacgt gccggaagtg 42 0 

ctggctgacg cggtgatctt ctcgctcgac ctcggcgcac tggtcgctgg caccaagtac 480 

cgcggcgact tcgaaaagcg tctcaagggc gtgctgacgg cgctgaagaa ggtgccgaac 540 

gcggtgctgt tcatcgacga gatccacacc atcatcggtg cgggctcggc gtcgggcggc 600 

accatggacg cctccaacct gatcaagccg gccctggcgt cgggcgagct gcgctgcatc 660 

ggctcgacca cgttccagga ataccgcggc atcttcgaga aggaccgtgc cctggcacgc 720 

cgcttccaga agatcgacat tgtcgagccg accgtcggtg aaaccttcga aatcctgcag 780 

ggcctcaagc ccaagtacga agcgcatcac ggcgtgacct atgccgacga cgcgttgcag 840 

gcggcggtgg atctgtcggt caagcacatc ggcgaccgtc tgctgccgga caaggcgatc 900 

gacgtgatcg acgaagccgg tgcgcgccag cgtctgttgc ccgaagggca gcgcaaggag 960 

ctcatcgaca tcgaggagat cgagaccatc gtggcccaag atg gcg cgt att ccg 1015 

Met Ala Arg lie Pro 
1 5 

gcc aag cag gtc age gcg acc gac aag gac gtg ctg cag cat ctg gaa 1063 
Ala Lys Gin Val Ser Ala Thr Asp Lys Asp Val Leu Gin His Leu Glu 
10 15 20 

cgc aat etc aag atg gtg ate ttc ggg cag aac ccg gcg ate gaa aeg 1111 
Arg Asn Leu Lys Met Val He Phe Gly Gin Asn Pro Ala He Glu Thr 
25 30 35 

Ctg get ggc teg ate aag ctg gcg cgc teg ggc ctg gcc aat ccg gag 1159 
Leu Ala Gly Ser He Lys Leu Ala Arg Ser Gly Leu Ala Asn Pro Glu 
40 45 50 

aag ccg ate ggc aac ttc ctg ttc get ggc ccg ace ggt gtg ggc aag 1207 
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Lys Pro He Gly Asn Phe Leu Phe Ala Gly Pro Thr Gly Val Gly Lys 
55 60 65 



acc gag gtc acc aag cag etc gcg ctg caa ttg ggc ate gag ctg gtg 1255 
Thr Glu Val Thr Lys Gin Leu Ala Leu Gin Leu Gly He Glu Leu Val 
70 75 80 85 

egg tte gac atg tec gag tac atg gaa gcg cat teg ate age egt etg 1303 
Arg Phe Asp Met Ser Glu Tyr Met Glu Ala His Ser He Ser Arg Leu 
90 95 100 

ate ggt gcg ect ecg gge tat gtc ggt ttc gat cag ggc ggt etg etg 1351 
He Gly Ala Pro Pro Gly Tyr Val Gly Phe Asp Gin Gly Gly Leu Leu 
105 110 115 

ace gaa aag ate gte aag aeg ceg cae tgc gtg etg ctg etg gae gag 1399 
Thr Glu Lys He Val Lys Thr Pro His Cys Val Leu Leu Leu Asp Glu 
120 125 130 

gtg gag aag gcg cat ecg gae ate tte aac ate etg ttg cag gte atg 1447 
Val Glu Lys Ala His Pro Asp He Phe Asn He Leu Leu Gin Val Met 
135 140 145 

gac egc gge ate etc acc gat acc aac ggg cgc gaa gcg aac ttc aag 1495 
Asp Arg Gly He Leu Thr Asp Thr Asn Gly Arg Glu Ala Asn Phe Lys 
150 155 160 165 

aac gtg ate etg gtg atg aeg ace aac gee ggt gee aeg cag gee teg 1543 
Asn Val He Leu Val Met Thr Thr Asn Ala Gly Ala Thr Gin Ala Ser 
170 175 180 

cgt egt teg ate ggt ttc acc aag cag gat eat tec ace gat gcg atg 1591 
Arg Arg Ser He Gly Phe Thr Lys Gin Asp His Ser Thr Asp Ala Met 
185 190 195 

gaa teg ate cgc egc ggt ttc aeg ecg gag tte cgc aac egt etg gat 1639 
Glu Ser He Arg Arg Gly Phe Thr Pro Glu Phe Arg Asn Arg Leu Asp 
200 205 210 

gcg ate gtg cag tte cag ecg ctg ggc ttt gae cae ate etg egg gtg 1687 
Ala He Val Gin Phe Gin Pro Leu Gly Phe Asp His He Leu Arg Val 
215 220 225 

gtg gac aag ttc ate ate gag etg gaa atg ctg ttg eag gaa aag cae 1735 
Val Asp Lys Phe He He Glu Leu Glu Met Leu Leu Gin Glu Lys His 
230 235 240 245 

gtg teg ctg teg gee aeg ceg acc gcg cgc gac tgg ctg gee eag cat 1783 
Val Ser Leu Ser Ala Thr Pro Thr Ala Arg Asp Trp Leu Ala Gin His 
250 255 260 

ggc ttc gat ceg etg atg ggt gcg egc ceg atg teg cgc gtg ate cag 1831 
Gly Phe Asp Pro Leu Met Gly Ala Arg Pro Met Ser Arg Val He Gin 
265 270 275 



gag aag ate aag cgc ecg ctg gee gac gag ttg ctg ttc ggc aag etg 
Glu Lys He Lys Arg Pro Leu Ala Asp Glu Leu Leu Phe Gly Lys Leu 



1879 



95 



280 285 290 

gtg gaa ggt ggc cgc gtc aat ate gac gtc aag gat ggc gag ctg gtg 1927 
Val Glu Gly Gly Arg Val Asn He Asp Val Lys Asp Gly Glu Leu Val 
295 300 305 

gtc gaa gcg cat ccg gaa ccg gag cgc ctg ttg ccg get acg gtt gat 1975 
Val Glu Ala His Pro Glu Pro Glu Arg Leu Leu Pro Ala Thr Val Asp 
310 315 320 325 

tga tcgttgcgat tggtcgctgc tagagaaaaa gccgctcgaa agagcggctt 2028 

ttttgtgttg aaggcgctgg agctggagcg gcaccggtct ggcgtactgc tggagcgttg 2088 

gggcgggtgc cggcgcatca cgggtgccca agtccgggag gatcgccgta aaccaccgag 2148 

acgccatgcg cttcttacaa ccccgagccg cgctgcagtg gtcgaacaat cacatgatct 2208 

gcgggtgcat cacgaagctg tgctatcggc cgccgaaaac gtcaacgcac agatcagcgc 2268 

gcaggcgaaa gcctgcccat gtaacgcgac cgcacgggca gaaaataaac cccaggcacg 232 8 

acaaaaagcg gcacttggcc gcttcgcgtc ttgataccag aaccgcttac ttcatgcggt 2388 

aggtaatacg acccttggtg aggtcgtacg gtgtcatctc aactttgaca cggtcgccgg 2448 

tgaggatgcg aatgtagttc ttgcgcatac ggccggagat gtgggcgatg atttcatgcc 2508 

cgttttccag cttgatccgg aacgtggtgt tggggagcgt ctcgctgacg ctgccttcga 2568 

attcaatgga gtcgtctttc gacatgtaat cctgtgcaat cacggttggc ccggcagggc 2628 

cgtaagggac agcattttac gccccatctc gccgaggcgc aaattttatg ttaagcggac 2688 

tcctgcaagc ccgcttgcgt gccgttcgcc atagcgttgc gcccagctgc caggtggctc 2748 

tggcaatgcg acctgggtgg ctacatgctg caggaactgc tcgcgtggca ggcgttgggc 2 808 

gcccaggcgc atcaggtgcg ggttttctat ctgcgcatcg atcagcggcc agccgcggcc 2868 

atgcagctcg gcggcgagcg ctgccagtgc aatcttggag ccgccactgg cgccactgaa 2928 

catgctttcg ccgaagaaca tctggccgat cgcaacccca tagatgccgc 2978 

<210> 41 

<211> 3353 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) . . (2353) 

<400> 41 



aacagcgtgc cgagcgcgaa aaagccctgg gccaggatgc caaggcgctg gagcagttgc 



60 
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tggccaatct gcgtgcagcc gcggccaagg ccgacgccga gcgccgcgcg gcggccaagc 12 0 

gtgcggccgc cgaagccgcc gcgcaggcca agcgcggcaa aaccgatcgc ccggaacgcc 18 0 

ccggcaagac tccgcccaag gtcgtggcca acgcaccggc gccaaaggtc ggtggcctga 240 

gttggccggt gtcgggcaat ctgctggcgc gcttcaacgc cacgctgccg gatggccata 3 00 

ccagcaaggg cgtgctgatc ggcgcgccca agggcagcac ggtcaccgcg gtggccgatg 360 

gcacggtggt gttttccgac tggatgaccg gctacggcat gatcctgatc gtggatcacg 420 

gcaatggcta catgagcctg tacgcgcaca acgacacctt gctgcgcgat gccggcgcca 480 

gcatcaaacg tggcgaagcc gtggccaagg tcggtagttc gggcgggcag ggtgtgccgg 540 

cgctgtactt cgaactgcgt cgcaacggcc agccagtgga tccctcgagc tggctgcagc 600 

gccgctgagt gcatggggcg ccgcacttat ccggcgtctg cttgctgcat ggtgttgccg 660 

ctcacatgcc ggcagttcgc ggcgccagag tgtcgctgcg gactgtcccg acggcagcac 720 

cgcagcagat ctcatcgcgc agccttgccg gtgcttcgca catacgccgg cgttgacggc 780 

gattcaacgc ggatttaccg ctgcttcgcg cataatccag ccagcgccgc gctgtggggc 840 

gtcttctctc ttttcggagt gcttcatgcg cgtagccgtc ctgtccgttg ccctgtcgct 900 

ggccctgttc gcgtcgcccg gttgggcaca gcaggccagc cccgctgccg caccggccac 960 

cgcggacgac ccggaagcca acgaagccgc cgtctccaag gtg ccg ctg gac gag 1015 

Val Pro Leu Asp Glu 
1 5 

ate cgc cgc ttc gtg gcc gtg tac aac gcg gtc aag cag gcc tac gtg 1063 
He Arg Arg Phe Val Ala Val Tyr Asn Ala Val Lys Gin Ala Tyr Val 
10 15 20 

gac ccg gtc gag gac aag aag ctg atg cat gcg gcc gtg cgc ggc ctg 1111 
Asp Pro Val Glu Asp Lys Lys Leu Met His Ala Ala Val Arg Gly Leu 
25 30 35 

ctg teg gac ctg gat eca cae age aec tac ttc gac aag gaa gat gcc 1159 
Leu Ser Asp Leu Asp Pro His Ser Thr Tyr Phe Asp Lys Glu Asp Ala 
40 45 50 

gag gcc tte gac gaa cag gcc acc ggc gcc tat gac ggc ate gge gtg 1207 
Glu Ala Phe Asp Glu Gin Ala Thr Gly Ala Tyr Asp Gly He Gly Val 
55 60 65 

gaa ctg ctg cag cag cag gac aac acg etc aag gtg att gcg ccg ate 1255 
Glu Leu Leu Gin Gin Gin Asp Asn Thr Leu Lys Val He Ala Pro He 
^0 75 80 85 

gae gac acg ccg get gca cgc gcc ggg gtc aag gcg ggc gat gtg ate 1303 
Asp Asp Thr Pro Ala Ala Arg Ala Gly Val Lys Ala Gly Asp Val He 
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90 



95 



100 



gtg gcc ate gac ggc aag ccg ate gac gcc age aag gea atg gag ccg 1351 
Val Ala lie Asp Gly Lys Pro lie Asp Ala Ser Lys Ala Met Glu Pro 
105 110 115 

ctg cgc gge gaa tec ggc age aag gtc ace etg aee ate gtg cgt gac 1399 
Leu Arg Gly Glu Ser Gly Ser Lys Val Thr Leu Thr lie Val Arg Asp 
120 125 130 

aaa gtc gcc aag ccg ttc gac ate ace etg eag cge gaa ace att cge 1447 
Lys Val Ala Lys Pro Phe Asp lie Thr Leu Gin Arg Glu Thr lie Arg 
135 140 145 

gtg gcc age gtg egc age aag ctg etc gaa ccc ggc tat ggc tac ate 1495 
Val Ala Ser Val Arg Ser Lys Leu Leu Glu Pro Gly Tyr Gly Tyr lie 
150 155 160 165 

cgc ate age acc ttc cag gcc gac ace ggc gcc gac ttc cag aag aac 1543 
Arg lie Ser Thr Phe Gin Ala Asp Thr Gly Ala Asp Phe Gin Lys Asn 
170 175 180 

etc aag caa ctg cag gcc ggc ggc aag ctg cgt ggc ctg gtg ctg gac 1591 
Leu Lys Gin Leu Gin Ala Gly Gly Lys Leu Arg Gly Leu Val Leu Asp 
185 190 195 

ctg cgc age aac ccg ggc ggc etg ctg acc teg gee gtg eag gtg gee 1639 
Leu Arg Ser Asn Pro Gly Gly Leu Leu Thr Ser Ala Val Gin Val Ala 
200 205 210 

gac gat ctg etc gac aag gge aac ate gtc age ace egc ggg egc ate 1687 
Asp Asp Leu Leu Asp Lys Gly Asn lie Val Ser Thr Arg Gly Arg lie 
215 220 225 

tec ate age gac gcc aag ttc gac gea ace ccg ggc gac ctg etc ggc 1735 
Ser He Ser Asp Ala Lys Phe Asp Ala Thr Pro Gly Asp Leu Leu Gly 
230 235 240 245 

ggt gcg ccg gtg gtg gtg etg gtg gac gee ggc teg gea age gcg teg 1783 
Gly Ala Pro Val Val Val Leu Val Asp Ala Gly Ser Ala Ser Ala Ser 
250 255 260 

gaa gtg ttg gee gge gcg ctg cgc gac aac cag cge gcg egc ate ate 1831 
Glu Val Leu Ala Gly Ala Leu Arg Asp Asn Gin Arg Ala Arg He He 
265 270 275 

ggc age egc acc ttc ggc aag ggc teg gtg cag ace gtg ttg eeg ctg 1879 
Gly Ser Arg Thr Phe Gly Lys Gly Ser Val Gin Thr Val Leu Pro Leu 
280 285 290 

gac aac ggc gac teg gtc aag etc acc acc gcg cgc tat tac acg ccc 1927 
Asp Asn Gly Asp Ser Val Lys Leu Thr Thr Ala Arg Tyr Tyr Thr Pro 
295 300 305 

agt ggc aag teg ate cag gcc age ggc ate gtg ccc gaa gtg atg etc 1975 
Ser Gly Lys Ser He Gin Ala Ser Gly He Val Pro Glu Val Met Leu 
310 315 320 325 
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acc ccc gaa ccg cag ccg ggc gac gcc gac gtg ccg gcc age etc acc 2 023 
Thr Pro Glu Pro Gin Pro Gly Asp Ala Asp Val Pro Ala Ser Leu Thr 
330 335 340 

gac ttc agt gag gcg acc ctg ccg ggc cac ctg cgc ggc gat gca gaa 2071 
Asp Phe Ser Glu Ala Thr Leu Pro Gly His Leu Arg Gly Asp Ala Glu 
345 350 355 

ggc gag gag ggc tat age gee ggc gac gtg ctg ccg ggc gat ggc ccg 2119 
Gly Glu Glu Gly Tyr Ser Ala Gly Asp Val Leu Pro Gly Asp Gly Pro 
360 365 370 

ate aae gag gcg ctg gcc gaa etc aag caa cet ggc tea gtc gee aag 2167 
lie Asn Glu Ala Leu Ala Glu Leu Lys Gin Pro Gly Ser Val Ala Lys 
375 380 385 

gca cag gcc gcg cgc aag gcc aag gcg caa gcg caa aag ccc aag gcc 2215 
Ala Gin Ala Ala Arg Lys Ala Lys Ala Gin Ala Gin Lys Pro Lys Ala 
390 395 400 405 

ate aag cca acg ccc gag ccc aag ccg gcc gca cca cgc ccg ccc gcc 2263 
He Lys Pro Thr Pro Glu Pro Lys Pro Ala Ala Pro Arg Pro Pro Ala 
410 415 420 

age gag cag acc acg ccg gcc gag ccg acg gac aag gcc aag cca gcg 2311 
Ser Glu Gin Thr Thr Pro Ala Glu Pro Thr Asp Lys Ala Lys Pro Ala 
425 430 435 

gcg cca gta ccg gca get gtg ccg gcc gag ccg gtc aag taa 2353 
Ala Pro Val Pro Ala Ala Val Pro Ala Glu Pro Val Lys 
440 445 450 



agggeagtge 


tgcgggtgce 


acgtgcaccc 


gcagtgcgca 


gccggcgetg 


gtgtgcatgc 


2413 


gcacgtegtg 


cgttgtaagt 


cgtgccgega 


atttacatge 


agcagttgtt 


agccacgcat 


2473 


gcggtgattg 


gaegcagacg 


ttgcggaata 


gaggcacgtc 


tcgtaggcat 


cgccggtcgc 


2533 


eaggcgacgg 


etatttgctt 


tgaaaaaetc 


tctgcaagat 


gteggegett 


tttcgcaggt 


2593 


ggtcttccac 


gtttggtcge 


actcacttgc 


tgatgtgcgc 


gataegtagg 


gaetccgegc 


2653 


actgeaegtc 


attaaaegtg 


tagaaegtct 


ttagcacgte 


ttcgccagca 


gcctagacgc 


2713 


tgggegaggg 


cacctagcet 


aagcactctc 


ceagcgacgc 


agttgcgcgt 


tgaggttgcg 


2773 


cgttgaaaac 


accacttcat 


eactaacgat 


gctctgccgg 


ctttttgcgg 


gtgccgcgct 


2833 


gctcgatgca 


gtgattcgcg 


cteaccacet 


aagctgggtg 


acatggaatg 


cacgeactgc 


2893 


atatcgegcg aatgcgtcae 


caaaatcgat 


gcgcagcgca 


gcagcacgac 


eagtceggat 


2953 


aaegcaggec 


gcaggtgcgc 


gtgatgcgtg 


ceacgctgcc 


accaatacgg 


cgggttgaaa 


3013 


acctggccgt 


tgtgtcggtc 


atgcgtgctc 


cctgcacgtc 


attgcaggtg 


geeagcaaga 


3073 
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catgcggtcg tgcctcttgg gcgcactgtg catcgcagga ccacgacgcg tccttgcggg 313 3 

aagccgcatg gacacatacg gacttgttgc agctgttttc gctacatcgt tctagaagag 3193 

caggtgatga caacccgttc gcgcatcaga catcggcagc ggcagcgcag cagcaatccg 3253 

caacgcaacc acgcaacatc acaccctaac gcgcaaccag caacgcctcg gggttgacca 3313 

gattgcgcgg tgtgccagca gcgaacgcca gcacgttgtc 3353 

<210> 42 
<211> 4184 
<212> DNA 

<213> Xanthomonas campestris 

<220> 

<221> CDS 

<222> (1001) . . (3184) 

<400> 42 

gtctgcgaag aagccagctg cccgaacatc cacgagtgct tcagccacgg caccgccact 60 

ttcatgatcc tgggtgaggt gtgcacgcgg cgctgctcgt tctgcgacgt ggcgcatggc 120 

cggcccaagc cgccggatgc gagcgagccg accagtctgg ctaccaccgt ggccgacatg 180 

ggcctgaagt atgtggtggt gaccagcgtg gaccgcgacg acctgcgcga cggcggtgcc 240 

cagcacttcg tcgactgcat ctcggcgatc cgcgccagcg cgcccaagac ccggatcgag 300 

atcctgaccc cggacttccg tggcaagggc cgcatggacc gcgcgctgga gatcctggcc 3 60 

accagcccgc cggatgtgtt caaccacaac atcgaaaccg tgccggacct gtacccgaac 42 0 

gtgcgccccg gtgccgatta ccagtggtcg ctgacgctgc tgcagcgctt caaggcgcag 480 

cacccgacca tcgccaccaa gtccggcatc atgctcggcc tgggcgaaac gatggagcag 540 

gtgcaggcca ccttgcgcga cctgcgcgcg cacgatgtgg acatgatcac gatcggccag 600 

tacctgcagc ccacgccgca ccaccacccg gtgatgcgct actggacgcc ggaggaatac 660 

aaggcgctgg aggactacgg caatgcgctg ggcttcagcc atgtggcgtc cggcccgatg 720 

gtgcgttcct cgtaccacgc cgaccgtcag gctgccggtg ccggcgtcgc cgcctgagcc 780 

caaccgcatc ggtgtgtgca tcacggccct gcgcagtgcg cggggccgtg tcgtatccgg 840 

gccagcgtgc caagggtacg ggcgcgttca caatctgcta catgcccgga gctaggctga 900 

ttcagccagc ggatgacaac gccagcaact ttcggcactg tcatgctgtc acatccgatc 960 

accgcccttc tttcatcggc cccgtgccga gagccattcg atg acc tac aac gtt 1015 

Met Thr Tyr Asn Val 
1 5 



100 



tct gcg tec ctg aag gcc ggc ctg ctg gca ctg gtg etc ace act ccg 1063 
Ser Ala Ser Leu Lys Ala Gly Leu Leu Ala Leu Val Leu Thr Thr Pro 
10 15 20 

atg gca ttg ctg gcg cgt gcg gac acg gcg ctg cct gcc gcg gcc acg 1111 
Met Ala Leu Leu Ala Arg Ala Asp Thr Ala Leu Pro Ala Ala Ala Thr 
25 30 35 

ccc gaa cag gcg acg gcg acc aaa ctg gtc tac ggg ctg etc teg gac 1159 
Pro Glu Gin Ala Thr Ala Thr Lys Leu Val Tyr Gly Leu Leu Ser Asp 
40 45 50 

age egg tat gcg tac egc ccg cgt ace etc gac gag gcg atg tec aag 12 07 
Ser Arg Tyr Ala Tyr Arg Pro Arg Thr Leu Asp Glu Ala Met Ser Lys 
55 60 65 

gac gtc ttc aag egg tat ctg gag aca ctg gac ggc ggc aag caa ttc 1255 
Asp Val Phe Lys Arg Tyr Leu Glu Thr Leu Asp Gly Gly Lys Gin Phe 
70 75 80 85 

ttc acc cag gee gat gtg gat gcg ttc gcg ccg ctg cag gcg ggc gtg 1303 
Phe Thr Gin Ala Asp Val Asp Ala Phe Ala Pro Leu Gin Ala Gly Val 
90 95 100 

ggt gat gcg ctg cgc ggc ggc aac ctg gag ccg gcg ttc cag gtg ttc 1351 
Gly Asp Ala Leu Arg Gly Gly Asn Leu Glu Pro Ala Phe Gin Val Phe 
105 110 115 

teg gtc tac aag aag cgt gtc gat cag cgc gtc aaa tac gcg egc gaa 1399 
Ser Val Tyr Lys Lys Arg Val Asp Gin Arg Val Lys Tyr Ala Arg Glu 
120 125 130 

ctg etc aag cag gat ttc gat ttc acc ggc age gag aag ttc gag tac 1447 
Leu Leu Lys Gin Asp Phe Asp Phe Thr Gly Ser Glu Lys Phe Glu Tyr 
135 140 145 

gac egc aag gac gtg ccg tgg gca gcg gac gac aag cag ctg gac gtg 1495 
Asp Arg Lys Asp Val Pro Trp Ala Ala Asp Asp Lys Gin Leu Asp Val 
150 155 160 165 

Ctg tgg egg cag teg gtg atg aac gac tgg ctg cgc ctg aag ctg gee 1543 
Leu Trp Arg Gin Ser Val Met Asn Asp Trp Leu Arg Leu Lys Leu Ala 
170 175 180 

ggc aag aag teg gae gac ate egc aag acg ctg gac aag cgc tat gcc 1591 
Gly Lys Lys Ser Asp Asp He Arg Lys Thr Leu Asp Lys Arg Tyr Ala 
185 190 195 

acg ttg gcc gat teg gtc aac gaa ctg aag gcc gag gac gcg ttc cag 1639 
Thr Leu Ala Asp Ser Val Asn Glu Leu Lys Ala Glu Asp Ala Phe Gin 
200 205 210 

ttc ttc etc aac gcc tac acc aat gcg gtt gac ccg cac acc gat tac 1687 
Phe Phe Leu Asn Ala Tyr Thr Asn Ala Val Asp Pro His Thr Asp Tyr 
215 220 225 
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ttc act ccg cgc acc gcc gag aac ttc aac cag cag atg teg ctg teg 1735 
Phe Thr Pro Arg Thr Ala Glu Asn Phe Asn Gin Gin Met Ser Leu Ser 
230 235 240 245 

ctg gaa ggc ate ggc gcg cag ctg cag aag cag gac gac atg gtg gtg 1783 
Leu Glu Gly lie Gly Ala Gin Leu Gin Lys Gin Asp Asp Met Val Val 
250 255 260 

ate cgc gag gtg ate ccg ggt ggt ccg get gcg gtg gac ggc aeg etc 1831 
He Arg Glu Val He Pro Gly Gly Pro Ala Ala Val Asp Gly Thr Leu 
265 270 275 

aag ccg ggt gac cgc ate gtt ggc gte ggc cag ace aag age ggc gee 1879 
Lys Pro Gly Asp Arg He Val Gly Val Gly Gin Thr Lys Ser Gly Ala 
280 285 290 

ate gaa gat gtg ate ggc tgg cgc ate gac gac gtg gtg gcc aag ate 1927 
He Glu Asp Val He Gly Trp Arg He Asp Asp Val Val Ala Lys He 
295 300 305 

cgc ggc age aag gac acc cag gtg cgc ctg gag tac ate ccg gcc gag 1975 
Arg Gly Ser Lys Asp Thr Gin Val Arg Leu Glu Tyr He Pro Ala Glu 
310 315 320 325 

ctg ggc ate gac ggc acg cae cgc acc gtg ace ctg aeg egg cag aag 2023 
Leu Gly He Asp Gly Thr His Arg Thr Val Thr Leu Thr Arg Gin Lys 
330 335 340 

gtg cgc ctg gcc gaa cag gcc gcc aag ggc gag ace ate acg ctg ccg 2071 
Val Arg Leu Ala Glu Gin Ala Ala Lys Gly Glu Thr He Thr Leu Pro 
345 350 355 

gcc agt ggc gac gtg ccg cag cgc egg ate ggc ate ate aaa ctg ccg 2119 
Ala Ser Gly Asp Val Pro Gin Arg Arg He Gly He He Lys Leu Pro 
360 365 370 

ggt ttc tac cag gat ttc gaa ggc cgt cgc cgt aac gcg gcc gac tat 2167 
Gly Phe Tyr Gin Asp Phe Glu Gly Arg Arg Arg Asn Ala Ala Asp Tyr 
375 380 385 

gee teg gee acc cgc gat gtc gee aag ctg ctg gcg ggt ttc aag tee 2215 
Ala Ser Ala Thr Arg Asp Val Ala Lys Leu Leu Ala Gly Phe Lys Ser 
390 395 400 405 

gac aag gte gac ggc gtg gtg ctg gat ctg cgc aac aac ggt ggc ggt 22 63 
Asp Lys Val Asp Gly Val Val Leu Asp Leu Arg Asn Asn Gly Gly Gly 
410 415 420 

teg ctg gac gaa gcg ate gag etc acc ggg ctg ttc ate gag cag ggc 2311 
Ser Leu Asp Glu Ala He Glu Leu Thr Gly Leu Phe He Glu Gin Gly 
425 430 435 

ccg gtg gtg cag gtg cgc gaa tec ggt ggc egg gtc acc gtc aat ggc 2359 
Pro Val Val Gin Val Arg Glu Ser Gly Gly Arg Val Thr Val Asn Gly 
440 445 450 

gac age aac ccg aag gtg gee tgg gat ggt ccg ctg ggc gtg ctg ate 2407 
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Asp Ser Asn Pro Lys Val Ala Trp Asp Gly Pro Leu Gly Val Leu He 
455 460 465 



aac cgc ggt teg get teg geg teg gaa att ttt get ggt gee ate eag 2455 
Asn Arg Gly Ser Ala Ser Ala Ser Glu He Phe Ala Gly Ala He Gin 
470 475 480 485 

gac tac ggc cgt ggc ctg gtc att ggt gaa acc acc ttc ggc aag ggc 2503 
Asp Tyr Gly Arg Gly Leu Val He Gly Glu Thr Thr Phe Gly Lys Gly 
490 495 500 

aeg gtg eag aac att gtt gac etg gac cgc tgg ceg gee gcc gaa ggg 2551 
Thr Val Gin Asn He Val Asp Leu Asp Arg Trp Pro Ala Ala Glu Gly 
505 510 515 

eag cgt tat ggc cag gtc aag ctg ace ate gcg cag ttc ttc cgc gte 2599 
Gin Arg Tyr Gly Gin Val Lys Leu Thr He Ala Gin Phe Phe Arg Val 
520 525 530 

age ggc tec age acc cag cac aag ggc gtg gtg ccg gac ate gcc ttc 2647 
Ser Gly Ser Ser Thr Gin His Lys Gly Val Val Pro Asp He Ala Phe 
535 540 545 

ccg gee age gtg gat gee acc gag ttc ggc gaa age acc tac gac aac 2 695 
Pro Ala Ser Val Asp Ala Thr Glu Phe Gly Glu Ser Thr Tyr Asp Asn 
550 555 560 565 

gca ctg ccg tgg acg cgc att gcc gcc gtg ccg cac acc cag tac ggc 2 743 
Ala Leu Pro Trp Thr Arg He Ala Ala Val Pro His Thr Gin Tyr Gly 
570 575 580 

aac ttc gcc ccc ctg ctg ceg aag ctg cag acc ctg cac gcc acg cgc 2791 
Asn Phe Ala Pro Leu Leu Pro Lys Leu Gin Thr Leu His Ala Thr Arg 
585 590 595 

ate gcc age gac aag gaa ttc cag tgg tgg gaa gag gac gtc aag cag 2839 
He Ala Ser Asp Lys Glu Phe Gin Trp Trp Glu Glu Asp Val Lys Gin 
600 605 610 

ttc cgt gac gag aag gcc aag aag tac att teg ttg aac gaa gcc gag 2887 
Phe Arg Asp Glu Lys Ala Lys Lys Tyr He Ser Leu Asn Glu Ala Glu 
615 620 625 

cgc gtg gcc gaa egg cag aag cag gat cag eag cgc aag gac cgc cag 2935 
Arg Val Ala Glu Arg Gin Lys Gin Asp Gin Gin Arg Lys Asp Arg Gin 
630 635 640 645 



eag gtg cgc aag eag ctg ggt ctg ceg etg gac ccg etg gcc gac gac 
Gin Val Arg Lys Gin Leu Gly Leu Pro Leu Asp Pro Leu Ala Asp Asp 
650 655 660 



gca cgc gag aag gcc get gaa aag cgt ccg gat ccg ctg ttg cac gaa 
Ala Arg Glu Lys Ala Ala Glu Lys Arg Pro Asp Pro Leu Leu His Glu 



2983 



age gac gac ggc ctg acc ggc aac gag cgt gac ate gtc aag gac acc 3031 
Ser Asp Asp Gly Leu Thr Gly Asn Glu Arg Asp He Val Lys Asp Thr 
665 670 675 



3079 
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680 685 690 

teg gcg gcc ate ctg gcc gat gcg ctg ggg ttg ttg tec aag gac cag 3127 
Ser Ala Ala He Leu Ala Asp Ala Leu Gly Leu Leu Ser Lys Asp Gin 
695 700 705 

ccg ctg teg gcg cag gtg ctg ccg caa teg acg gca ccg ggt cgc tgg 3175 
Pro Leu Ser Ala Gin Val Leu Pro Gin Ser Thr Ala Pro Gly Arg Trp 
710 715 720 725 

get gac tga ttgettgegt cattgatggg tgagcaacge caeegettgt 3224 
Ala Asp 

cggtggcgtt tgtttttggg gcgeateggt tggtgaegtg tgcgcacceg actgcecgca 3284 

geagatcagg ccagcgcctg ccagcaggee tgcaggccga gcageagcaa ggtgccgaag 3344 

aaeacgegce ggaacatetc ggeggagata egtegccgca eecgggtgee ggeeeaeacg 3404 

eecagcgetg ttggeageag cgceagtage gatggcacgc ecgcegatag eggcaegceg 3464 

cectgccaga ecagcgcgat ggecagggca agegttgcgg taccaaaaca ggtggccagt 3524 

gcgeggatea acagttcgcg tggtaacccc agcgcggcga aatacggcgc tatcggcagc 3584 

actaccacgc cagtggcgcc gttgageagg eegctgatca ggecggteaa tgggetggce 3 644 

cagcgtteat ggcgtggtgg caaegtccac tgceagcggg aaagccecag eaacgcataa 3704 

gceaecaaea acacgecgag cgeggcacgc agggtgcgcg ggtcgccacc gatgatcaac 3764 

ceggeagtta geeaggtgcc cacgctcatc agtgecagca ggggceatag tegccgeaae 3824 

agtgeaceeg gtgccggeee ecaggectge tgeagatteg tcaccagcga aggcageaec 38 84 

aacaacgcgg ctgcctggct gggtggeagc eacagetcga gcaggeecat ggccaeggte 3944 

ggcaggccca tgccggccac acccttgaec ccgecagcea gcaggaacae geccgcgate 4004 

aagagccagt geaatgcatc gteattcatg ccgggeagga tcctgcegcc ggggegaggc 4064 

ggeaagetgt etttgtttga ggcagaettc gtceaeaccg aaggctgggg ctgcgcgatg 4124 

caagtggagt tegtcgatct geggattttc gtggcagtgg ccgacaccgg cagcatcacc 4184 

<210> 43 

<211> 4412 

<212> DNA 

<213> Xanthomonas campestris 
<220> 

<221> CDS 

<222> (1001) , . (3412) 

<400> 43 
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cggcacggtc 


aagaagaccc 


cgctgagtga 


attcgcgttc 


cgtctggcgc 


gcggcaagat 


60 


cgccatcaat 


ctcgatgaag 


gcgatgcgct 


ggtgggtgtg 


gcgctgaccg 


atggcgaccg 


120 


cgatgtcctg 


ctgtttgctt 


ccaacggcaa 


gaccgtgcgc 


tttggcgagt 


cgaccgtgcg 


180 


ctcgatgggc 


cgtaccgcca 


ctggcgtgcg 


cggtatccgt 


ctggccaagg 


gcgaggaggt 


240 


ggtcagcctg 


atcgtttccg 


agcgtgccgg 


cggagtggaa 


gacgaggtcg 


aggacgagag 


300 


tgccgaggag 


gtcgtggaga 


ccaccgacgg 


cgccgagccg 


gcagtgatcg 


atgtcgccga 


360 


caacggcgat 


gtggcctaca 


tcctgaccgc 


caccgagaac 


gggtatggca 


agcgcacgcc 


420 


gctggccgaa 


tacccgcgca 


agggacgcgg 


cacgcaaggc 


gtgatcggta 


tccagaccac 


480 


cgagcgcaac 


ggcaagttgg 


tgcgtgcggt 


gctgctgggt 


tccaccgatg 


aagtgctgct 


540 


gatatccgat 


ggtggcacct 


tggtgcgcac 


gcgtggttcg 


gagatttcgc 


gcgtgggccg 


600 


caacacccag 


ggcgtgacgc 


tgatccggct 


gtccaagggc 


gagaaactgc 


aggccgtcga 


660 


acgcctggat 


gcctcgctgg 


aagagcccga 


ggatgtggtg 


gacgaggcgg 


ttgcaatcac 


720 


cagcgatgcg 


ccgcctgccg 


agggctgatc 


gcgcggtgcg 


atgtgtgcag 


tcatgaaaaa 


780 


cgccggcgca 


ttgccggcgt 


ttttttttgc 


ggtgtttggc 


tgtaacgcat 


tgttgacaga 


840 


acatgtcagc 


aaagaacgca 


ggtctttcac 


aaaaacgggt 


cgaaggtagt 


tcgcggtgcg 


900 


gcaacgttgc 


gttggccgca 


gatgcaaaga 


ggaactactg 


atgtcgacat 


tgcttcgtcc 


960 


ctcccgtcgc 


ggccattggg 


ccctggcgat 


tctgggaggc 


gtg att gtg 


ctg ctg 


1015 



Val He Val Leu Leu 
1 5 

ggg ctg gtg ctg ctg gca ggt ggt gcg tgg etc gcc acg ctg ggc gga 1063 

Gly Leu Val Leu Leu Ala Gly Gly Ala Trp Leu Ala Thr Leu Gly Gly 
10 15 20 

tec tgg tat tac gca ccg gca ggc ctg gcg atg ctg ate get ggc gtg 1111 
Ser Trp Tyr Tyr Ala Pro Ala Gly Leu Ala Met Leu He Ala Gly Val 
25 30 35 

ttg ctg ttc cgc ggc cgc aat gcc ggc gcg tgg tgg ttt gcc gcc gtc 1159 
Leu Leu Phe Arg Gly Arg Asn Ala Gly Ala Trp Trp Phe Ala Ala Val 
40 45 50 

gtg gcc gcc acg ctg ctg tgg acg tgg tgg gaa teg ggc agt gat tac 1207 
Val Ala Ala Thr Leu Leu Trp Thr Trp Trp Glu Ser Gly Ser Asp Tyr 
55 60 65 

tgg cgc tgg gtg ccg egg etc ggg ttg ate gtg ggc ctg gcg ttt gtg 1255 
Trp Arg Trp Val Pro Arg Leu Gly Leu He Val Gly Leu Ala Phe Val 
70 75 80 85 

ctg gcg ctg ctg ttg ccc aag etc gag cgc ccg gtg teg cgc gcc gtc 1303 
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Leu Ala Leu Leu Leu Pro Lys Leu Glu Arg Pro Val Ser Arg Ala Val 
90 95 100 



teg cgc age gtg get gge gga etg gea gtg gtg ttt gtg gtg gee ttt 1351 
Ser Arg Ser Val Ala Gly Gly Leu Ala Val Val Phe Val Val Ala Phe 
105 110 115 

geg ttg gee ttc gtg ccg ttc gga ate acc gag gcc gag ggt gea ttg 13 99 
Ala Leu Ala Phe Val Pro Phe Gly He Thr Glu Ala Glu Gly Ala Leu 
120 125 130 

aeg cag gtg gea gge ate gcc gea ggt gtg gtc aat cgc ccc gcc gat 1447 
Thr Gin Val Ala Gly He Ala Ala Gly Val Val Asn Arg Pro Ala Asp 
135 140 145 

gge gea cag ceg gea cag ccc gcc aat gcg ccg gtc gat gac gac tgg 1495 
Gly Ala Gin Pro Ala Gin Pro Ala Asn Ala Pro Val Asp Asp Asp Trp 
150 155 160 165 

gcc gea tat gga cgc age cag get ggg cag cgc tat teg cca etc acc 1543 
Ala Ala Tyr Gly Arg Ser Gin Ala Gly Gin Arg Tyr Ser Pro Leu Thr 
170 175 180 

caa ate aat cgc gac aat gtc age cag etg cag cag gcg tgg gtg ttc 1591 
Gin He Asn Arg Asp Asn Val Ser Gin Leu Gin Gin Ala Trp Val Phe 
185 190 195 

cat acc gge gat gtg ceg ace aag cgc tgg gge gee gaa ace aea ccg 1639 
His Thr Gly Asp Val Pro Thr Lys Arg Trp Gly Ala Glu Thr Thr Pro 
200 205 210 

ttg aag gtc gge gac age etg tat etg tgt age gcg cgc aat cag gtg 1687 
Leu Lys Val Gly Asp Ser Leu Tyr Leu Cys Ser Ala Arg Asn Gin Val 
215 220 225 

ate geg etg gac gcc tec acc gge aag cag cgc tgg cgc tac gac ccc 1735 
He Ala Leu Asp Ala Ser Thr Gly Lys Gin Arg Trp Arg Tyr Asp Pro 
230 235 240 245 

aag gtc aag gac gag gcc att cca tac acc geg gee tgc cgc ggg gtg 1783 
Lys Val Lys Asp Glu Ala He Pro Tyr Thr Ala Ala Cys Arg Gly Val 
250 255 260 

teg tat tac gaa gtg ceg aeg gcg gcg ccg gcc gea aat gac gea gcc 1831 
Ser Tyr Tyr Glu Val Pro Thr Ala Ala Pro Ala Ala Asn Asp Ala Ala 
265 270 275 

get teg cag gcg gcg aeg geg cet gcg etg tgc cgt aeg cgc gtg ate 1879 
Ala Ser Gin Ala Ala Thr Ala Pro Ala Leu Cys Arg Thr Arg Val He 
280 285 290 

gaa gge aeg etg gat ggg cgc etg att gea ttg gat gcg cgc acc ggg 1927 
Glu Gly Thr Leu Asp Gly Arg Leu He Ala Leu Asp Ala Arg Thr Gly 
295 300 305 

aea cca tgc gcg gac ttc gge act cac ggt cag gtc gac ate ace gtc 1975 
Thr Pro Cys Ala Asp Phe Gly Thr His Gly Gin Val Asp He Thr Val 



106 



310 



315 



320 



325 



ggc atg ggc gag acg cca ccg ggc tac ate teg ate aac teg ccg ccg 2023 
Gly Met Gly Glu Thr Pro Pro Gly Tyr He Ser He Asn Ser Pro Pro 
330 335 340 

gee ate gtg egc ggc gtg gtg gtc ate ggg cat cag gtc ctt gac ggg 2071 
Ala He Val Arg Gly Val Val Val He Gly His Gin Val Leu Asp Gly 
345 350 355 

caa aag cgt tat gag ccc teg ggc gtg ate cag ggc ttt gac gcg gtc 2119 
Gin Lys Arg Tyr Glu Pro Ser Gly Val He Gin Gly Phe Asp Ala Val 
360 365 370 

acc ggc cag ttg egc tgg gee tgg gac atg acc cat ccc gaa tgg aat 2167 
Thr Gly Gin Leu Arg Trp Ala Trp Asp Met Thr His Pro Glu Trp Asn 
375 380 385 

ggt gea ccg ccg cet ggc cag acc tgg acg egc ggc ace ccc aac atg 2215 
Gly Ala Pro Pro Pro Gly Gin Thr Trp Thr Arg Gly Thr Pro Asn Met 
390 395 400 405 

tgg ace acc gea gcg gee gac gag cag ctg ggt tac gtg tat ctg ccg 2263 
Trp Thr Thr Ala Ala Ala Asp Glu Gin Leu Gly Tyr Val Tyr Leu Pro 
410 415 420 

atg ggc aat tec acc gcg gac tac tgg age age teg egc acg ccg ccg 2311 
Met Gly Asn Ser Thr Ala Asp Tyr Trp Ser Ser Ser Arg Thr Pro Pro 
425 430 435 

gaa aac egc tat gee ace teg ctg gtg gcg ttg gat gtg acc acc ggc 2359 
Glu Asn Arg Tyr Ala Thr Ser Leu Val Ala Leu Asp Val Thr Thr Gly 
440 445 450 

aag ccg gtg tgg aat ttc cag acc acg cat ate gac gea tgg gat tac 2407 
Lys Pro Val Trp Asn Phe Gin Thr Thr His He Asp Ala Trp Asp Tyr 
455 460 465 

gac etc ggc teg cag ccc age ctg ate gat ttc ccc aag gat ggc gtc 2455 
Asp Leu Gly Ser Gin Pro Ser Leu He Asp Phe Pro Lys Asp Gly Val 
470 475 480 485 

aac gtg ccg gee gtg ttg ctg ccg age aag cag ggc gag ttg tac gtg 2503 
Asn Val Pro Ala Val Leu Leu Pro Ser Lys Gin Gly Glu Leu Tyr Val 
490 495 500 

ctg gac cgt egc acc ggc gag ccg ctg gtt ggc gtg gaa gag egc gee 2551 
Leu Asp Arg Arg Thr Gly Glu Pro Leu Val Gly Val Glu Glu Arg Ala 
505 510 515 

gtg ccc ggc ggt ggt gtg gag ccg cag atg egc tac aag ace cag ccg 2599 
Val Pro Gly Gly Gly Val Glu Pro Gin Met Arg Tyr Lys Thr Gin Pro 
520 525 530 

ttc teg ctg tat cac acg ctg egc aag ccg gat ctg ace gag egc gac 2 647 
Phe Ser Leu Tyr His Thr Leu Arg Lys Pro Asp Leu Thr Glu Arg Asp 
535 540 545 
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atg tgg ggc atg acc ccg ate gat cag ctg gtg tgc cgt ate cag ttc 2695 
Met Trp Gly Met Thr Pro He Asp Gin Leu Val Cys Arg He Gin Phe 
550 555 560 565 

cgc aag gcg age tac aag ggc ate tae acg ecg eec gaa gee gac egg 2743 
Arg Lys Ala Ser Tyr Lys Gly He Tyr Thr Pro Pro Glu Ala Asp Arg 
570 575 580 

cat tec ate gaa tac ccc ggc tat aac ggc ggc teg gac tgg ggc age 2791 
His Ser He Glu Tyr Pro Gly Tyr Asn Gly Gly Ser Asp Trp Gly Ser 
585 590 595 

gtg gcg gtg gat ccg cac cgt ggc gtg ate gtg gee aac tac aac gac 2 839 
Val Ala Val Asp Pro His Arg Gly Val He Val Ala Asn Tyr Asn Asp 
600 605 610 

atg ccc aac tae aac ate ctg gtg ccg cgc gee aag gcg gac aaa ctg 2887 
Met Pro Asn Tyr Asn He Leu Val Pro Arg Ala Lys Ala Asp Lys Leu 
615 620 625 

ggc tgg get ecg cgc gat cag gtg cgt ggc gat gee ggt ggt gee gaa 2935 
Gly Trp Ala Pro Arg Asp Gin Val Arg Gly Asp Ala Gly Gly Ala Glu 
630 635 640 645 

ggc gee ggc gac ccg cag gee ggc acg ccc tac gcg gta aac gtc aac 2983 
Gly Ala Gly Asp Pro Gin Ala Gly Thr Pro Tyr Ala Val Asn Val Asn 
650 655 660 

gee ggc tgg cgt ttg ccg ttc ace aag ctg ctg tgc aag cag cca ccc 3 031 
Ala Gly Trp Arg Leu Pro Phe Thr Lys Leu Leu Cys Lys Gin Pro Pro 
665 670 675 

tat ggc ggc att cgc gee ate gat ctg aag age ggc aag acc ctg tgg 3 079 
Tyr Gly Gly He Arg Ala He Asp Leu Lys Ser Gly Lys Thr Leu Trp 
680 685 690 

gac cgt ccc ttt ggc agt gcg cgc ggc aac ggg ccg ttc ggg att cgc 3127 
Asp Arg Pro Phe Gly Ser Ala Arg Gly Asn Gly Pro Phe Gly He Arg 
695 700 705 

tec ggc ctg ecg ate gaa ate ggc acg ccg aac aac ggt ggc teg gtg 3175 
Ser Gly Leu Pro He Glu He Gly Thr Pro Asn Asn Gly Gly Ser Val 
710 715 720 725 

gtc act gcg ggt ggt ctg ate ttc att gee gee gca acc gat gac ctg 3223 
Val Thr Ala Gly Gly Leu He Phe He Ala Ala Ala Thr Asp Asp Leu 
730 735 740 

ate cgt gcg ate gac ctg gcc acc ggc aag gag ctg tgg cac gcc aag 3271 
He Arg Ala He Asp Leu Ala Thr Gly Lys Glu Leu Trp His Ala Lys 
745 750 755 

ctg ccg gcc ggt ggc cag gee aat ccg atg gtc tac gcg tae ggc ggc 3319 
Leu Pro Ala Gly Gly Gin Ala Asn Pro Met Val Tyr Ala Tyr Gly Gly 
760 765 770 
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cgc gag tat ctg gtg ate atg gcg gcc ggt cac cac ttc atg gaa aca 33 67 
Arg Glu Tyr Leu Val He Met Ala Ala Gly His His Phe Met Glu Thr 
775 780 785 

ccg gca ggc gat gcc ctg gtg gcc tac gcg ttg ccg cag egg taa 3412 
Pro Ala Gly Asp Ala Leu Val Ala Tyr Ala Leu Pro Gin Arg 
790 795 800 

gcggcaacgc ggttcaatgg atctgtgaat cagaaacgcg ccgcttgcgg cgcgtttctt 3472 

tagcacgcat tcctcgcaac ccgtccagac tcgcagctcg aatagtcagc ccgagcgctc 3532 

aattcaaggc acgatacgaa tggccggcgc gactgctttg taagaaagca aacgtcccac 3592 

attccgcgcc gcacgcgcct caggcactca acccaggcac tcagttcaca gcacttgcaa 3 652 

gactgtcttg ctcttccttc acggcatcct gcacgtcctg cgccagcgtg gccttgacga 3712 

taatcgagcg aatggcgtcg gtggcctctg acagcggtat gtcgctgctc aggcgctgga 3772 

aggtatcgcg gctgttatag ccggaaccat ccttgaggta gtgctcgtac atcgacagca 3832 

gatcctggca cgccgtgatc agcgcagcca cattgccacg cagcagcgca tggccgatct 3892 

ggtcgaagct gtgcagacaa tcggccagcc aatgcaggtc gtagcgtgca gtgctgggtt 3952 

cgggcgcgtt gtggccgcgg ctgtaagcgc tgtaacggcg caggctgcgt gccacgcgcg 4012 

cgacatgcgc aaacagcgtg ccgatttccg cagcgatatc caggcgctgc accatcacca 4072 

tcggaatcac ctggtcgggc gtgtctgaag actgctgcgc cgaggcattc tgttcctgct 4132 

gatcgagcga ttgcttcaac accgtgtagc tgcgttgcag ggactccagc tccagcgtgg 4192 

tcgccgccgc acgtgctttc agctgcgaca gcgccgcctg atagcgcgca agactgtcct 4252 

gggtgctggc gtgctgcccg tactcggcag tgagctggcg cccacgcacg aacgccaacc 4312 

ccgtggcgat gagcgcccag agtgcgaagg caggcaccag gtagatcagg atgcccatgg 4372 

aggctcctcg gaacgatgca tatcttgtcg gccaggaatc 4412 



<210> 44 

<211> 486 

<212> PRT 

<213> Xanthomonas campestris 

<400> 44 



Met Arg Ala Ser Thr Asp Gin Glu Thr His Pro Met His Ala Thr Ser 
^5 10 15 

Arg Pro Cys Pro Arg Thr Phe Trp Gin Arg Ala His Gin Leu Leu Leu 
20 25 30 

He Ala Leu Thr Leu Leu Leu Thr Thr Ala Ser Ala Gin Ala Asp Val 
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35 



40 



45 



He Leu His Ala Phe Asn Trp Pro Tyr Ala Thr Val Glu Ala Arg Ala 
50 55 60 

Lys Gin He Ala Asp Ala Gly Tyr Arg Lys Val Leu Val Ala Pro Ala 
^5 70 75 80 

Tyr Arg Ser Glu Gly Ser Ala Trp Trp Ala Arg Tyr Gin Pro Gin Asp 
85 90 95 

He Arg Leu He Asp Asn Pro Leu Gly Asp Thr Thr Ala Phe Ala Arg 
100 105 110 

Met Val Gin Ala Leu Ala Asn Asn Gly Val Glu Thr Tyr Ala Asp Val 
115 120 125 

Val Phe Asn His Met Ala Asn Glu Ala Ala Thr Arg Ser Asp Leu Asn 
130 135 140 

Tyr Pro Gly Ser Ala Val Leu Ala Gin Tyr Ala Ala Asn Pro Gly Arg 
145 150 155 160 

Tyr Asp Ala Leu Arg Leu Phe Gly Thr Val Gin Ser Asn Phe Leu Ser 
165 170 175 

Gly Ser Asp Phe Gly Pro Ala Gin Cys He Ser Asn Tyr Asn Asp Ala 
180 185 190 

Phe Gin Val Arg Asn Tyr Arg He Cys Gly Gly Gly Ser Asp Pro Gly 
195 200 205 

Leu Pro Asp Leu Leu Gly Asn Asp Trp Val Val Gin Gin Gin Arg Ala 
210 215 220 

Tyr Leu Gin Ala Leu Lys Gly Leu Gly Val Thr Gly Phe Arg Val Asp 
225 230 235 240 

Ala Ala Lys His Met Thr Phe Asp His Leu Asn Arg Val Phe Asp Ala 
245 250 255 

Gly He Arg Ser Gly Val Tyr Val Phe Gly Glu Val He Thr Gly Gly 
260 265 270 

Gly Ser Gly Asn Gly Asp Tyr Asp Gin Phe Leu Ala Pro Tyr Leu Gin 
275 280 285 

Ser Thr Pro His Ala Ala Tyr Asp Phe Pro Leu Phe Asn Ala Val Arg 
290 295 300 

Thr Ala Phe Gly Val Gly Ala Ser Met Gin Gin Leu Val Asp Pro Ala 
305 310 315 320 

Ser Ala Gly Gin Ala Leu Pro Gly Asn Arg Ala Val Thr Phe Ala Val 
325 330 335 

Thr His Asp He Pro Asn Asn Ala Gly Phe Arg Tyr Ala He Leu Asp 
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340 

Pro Val Asp Glu 
355 

Gly Val Pro Met 
370 

Trp Val Asn Ala 
385 

His Asn Gly Val 



Cys His lie Leu 
420 

Lys Cys Gly Asn 
435 

Leu Phe Trp Asn 
450 

Val Arg lie Ser 
465 

Ala Arg Met Trp 



Thr Leu Ala Tyr 
360 

Val Tyr Thr Asp 
375 

Tyr Leu Arg Asp 
390 

Gin Gly Ser Asp 
405 

Phe Arg Arg Gly 



Pro Val Asn Thr 
440 

Ala Asp Tyr Val 
455 

Ser Gly Ser Tyr 
470 

Arg Arg 
485 



345 

Ala Tyr Leu Leu 



Asn Asn Glu Ser 
380 

Asp Leu Arg Arg 
395 

Met Gin Val Leu 
410 

Ser Leu Gly lie 
425 

Thr Val Ala Met 



Asp Ala Leu Gly 
460 

Thr Phe Thr Leu 
475 



350 

Gly Arg Asn Gly 
365 

Gly Asp Asn Arg 



Met He Gly Phe 
400 

Ser Ser Ser Ala 
415 

Val Gly He Asn 
430 

Asn Gly Ser Val 
445 

Ser Gly Thr Val 



Pro Ala Arg Gin 
480 



<210> 45 
<211> 570 
<212> PRT 

<213> Xanthomonas campestris 

<400> 45 

Val Arg Gly Ala Gly Pro Lys Arg Pro Gly Arg Ala Met Met Arg Ser 
15 10 15 

Val Leu Met Ala Ala Met Leu Leu Tyr Ser Gly Ala Ala Cys Ala Ala 
20 25 30 

Pro Ala Pro Gly Asp Tyr Tyr Gly Thr Leu Glu Pro Phe Ala Ala Asp 
35 40 45 

Ala Val Tyr Phe Val Val Thr Asp Arg Phe Val Asn Gly Asp Thr Gly 
50 55 60 

Asn Asp His Arg Asp Gin Gly Gly Ala His Arg Ser Phe Asp Val Pro 
65 70 75 80 

Thr Pro Cys Asp Gly Gly Val Gly Asp Asn He Gly Tyr Leu Gly Gly 
85 90 95 

Asp Phe Lys Gly He Val Asp His Ala Asp Tyr He Arg Gly Leu Gly 
100 105 110 
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Phe Gly Ala Val Trp He Thr Pro He Val Asp Asn Pro Asp Glu Ala 
115 120 125 

Phe Thr Gly Gly Lys Pro He Thr Cys Glu Ser Thr Leu Ser Asp His 
130 135 140 

Gly Lys Thr Gly Tyr His Gly Tyr Trp Gly Val Asn Phe Tyr Arg Leu 
145 150 155 160 

Asp Glu His Leu Pro Ser Pro Gly Leu Asp Phe Ala Gly Phe Thr Arg 
165 170 175 

Ala Met His Ala Asn Asp Leu Lys Val Val Leu Asp He Val Gly Asn 
180 185 190 

His Gly Ser Pro Ala Tyr Ser Met Pro Val Ala Gin Pro Gly Phe Gly 
195 200 205 

Lys Leu Tyr Asp Ala Gin Gly Arg Leu Val Ala Asp His Gin Asn Leu 
210 215 220 

Ala Pro Ala Gin Leu Asp Pro Ala His Asn Pro Leu His Ala Phe Tyr 
225 230 235 240 

Asn Thr Ser Gly Gly Leu Ala Glu Leu Ser Asp Leu Asn Glu Asp Asn 
245 250 255 

Pro Ala Val Leu Asp Tyr Leu Ala Gly Ala Tyr Leu Gin Trp Met Glu 
260 265 270 

Gin Gly Ala Asp Ala Phe Arg He Asp Thr He Gly Trp Met Pro Asp 
275 280 285 

Arg Phe Trp His Ala Phe Val Ala Arg He Arg Glu Lys Arg Pro Gly 
290 295 300 

Val Phe Met Phe Gly Glu Ala Phe Asp Tyr Asp Pro Ala Lys He Ala 
305 310 315 320 

Gly His Thr Trp Ala Arg Asn Ala Gly Val Ser Val Leu Asp Phe Pro 
325 330 335 

Leu Lys Gin Gin Leu Ser Ala Val Phe Gly His Lys Gin Ala Gly Phe 
340 345 350 

Glu Gin Leu Ala Thr Pro Leu Tyr Leu Arg Lys Gly Pro Tyr Gly Asn 
355 360 365 

Pro Tyr Glu Leu Met Ser Phe Tyr Asp Asn His Asp Met Ala Arg Leu 
370 375 380 

Asp Ala Ser Asp Thr Gly Phe He Asp Ala His Asn Trp Leu Phe Thr 
385 390 395 400 

Ala Arg Gly He Pro Val He Tyr Tyr Gly Ser Glu Thr Gly Phe Met 
405 410 415 
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Arg Gly Arg Ala Glu His Ala Gly Asn Arg Asn Tyr Phe Gly Glu Glu 
420 425 430 

Arg Val Ser Asn Ala Pro Gin Ser Pro lie Phe Gly Pro Leu Gin Arg 
435 440 445 

He Ala Thr Leu Arg Arg Asn Thr Pro Ala Leu Gin Arg Gly Val Gin 
450 455 460 

Val Asp Leu Gin Leu Arg Gly Asn Gin Ala Ala Phe Leu Arg Val Tyr 
465 470 475 480 

Gin His Ala Gly Met Thr Gin Thr Ala Leu Val Leu Leu Asn Lys Gly 
485 490 495 

Asp Ala Ala Ala Asp He Ala Val Ser Arg Leu Leu Gin Pro Gly Ser 
500 505 510 

Trp Arg Asp Ala Phe Ser Gly Glu Gin Val Gin Val Gin Gly Arg Val 
515 520 525 

Thr Leu Gin Val Pro Ala His Gly Val Arg Val Leu Leu Ser Asp Ala 
530 535 540 

Pro Val Thr Asp Val Ala Leu Arg Lys Gin Leu Asp Ala Gin Met Ala 
545 550 555 560 

Asp Gin Ala Ala Arg Asp Ala Arg Asn Lys 
565 570 



<210> 46 
<211> 319 
<212> PRT 

<213> Xanthomonas campestris 

<400> 46 

Leu Leu Ala Gly Ala Thr Arg Val Leu Ala Gin Asp Arg His Leu Arg 
15 10 15 

Leu Leu Ala Ala Val Leu Ala Arg Leu His He Glu Arg Val Val Arg 
20 25 30 

Leu Pro Pro Arg Ala Gly Arg Pro Pro Gly Pro Ala Gin Pro His Val 
35 40 45 

Ala Val Leu Phe His Val Ala Gin His Ala Phe Gin Arg Val Val Ala 
50 55 60 

Asp Arg He Val Gly Arg Ala Glu Leu Ala Gin Glu Ala Phe Leu Leu 
^5 70 75 80 

Val Leu Ala Gin Pro Val Gly Lys Ala Ala Gin Leu Val Cys Ala His 
85 90 95 
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Arg Gly Thr Gly Ala Phe Gly Leu Gly Ala Ala Val Val Ala Val Gin 
100 105 110 



Val Leu Met Arg Phe Glu Gly Gin He Val Ala Gly Val Leu Glu Asn 
115 120 125 

Leu Gin Gly Leu Gly He Gly Asp Ala Val Ala Gly Ala Ala Pro Ala 
130 135 140 

Val Arg Ala Gly Val Gly Arg Ala Arg His Gin Asn Gin He Val Arg 
145 150 155 160 

Ala Gly Leu Ala Asp Gly Val Asp Arg Arg Leu Cys Gly Arg Gly Pro 
165 170 175 

Val Gly Gly Gly Asp Ala He Gly Leu Val His Gin Pro Glu Asp His 
180 185 190 

Leu Leu Val Val Phe Glu Leu Gin Arg Gin Ala Ala Pro Gin He Gly 
195 200 205 

Gin Cys Cys Arg Arg His Leu Val Gly Ala Asp Ala Leu Ser Val Val 
210 215 220 

Leu Gly Val Val Val Gin Val Gin Asp Gin Glu Leu Leu Val Gly Leu 
225 230 235 240 

Gly Gly Gly His Gly Phe Phe Asp Gin Arg Gin Leu Arg Arg He Gin 
245 250 255 

Leu Ala He Glu Gly Trp Leu Gin Ala Leu Pro Gin Glu Arg Gin Ala 
260 265 270 

Asn Gly Val His Ala Leu Ala Gly Glu He Ala Glu He Arg Arg Arg 
275 280 285 

Arg Val Gly Val Val Leu Val Glu Arg Ala Gly Leu Leu Ala Arg Val 
290 295 300 

Glu Leu Gly Ala Gly Asp Val Asp Ala His Val Leu Gin Ser Ala 
305 310 315 



<210> 47 
<211> 555 
<212> PRT 

<213> Xanthomonas campestris 

<400> 47 

Val Arg Arg Arg Ser Gly Glu Leu Cys Arg Gin Leu Val Gly Leu Val 
15 10 15 

Phe Phe Leu Ser Thr Ala Leu Pro Ser He Ala Arg Gly Ala Gly Gly 
20 25 30 

Met He Ala Met He Asp Pro Pro Thr Lys Arg Arg Thr Thr Thr Thr 
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35 40 45 

Gly Ala Trp Leu Ala Val Leu Ser Leu Leu Leu Leu Leu Phe Ser Thr 
50 55 60 

Pro Ser Val Arg Ala Ala Glu Pro Ala Thr Ser Gly Pro Tyr Gin Trp 
65 70 75 80 

Arg Ser Val Ala lie Gly Gly Gly Gly Phe Val Thr Gly Val Leu Phe 
85 90 95 

His Pro Ala Glu Arg Gly Leu Ala Tyr Ala Arg Thr Asp Val Gly Gly 
100 105 110 

Ala Tyr Arg Trp Asp Ala Gin Ala Gin Gin Trp Thr Ala Leu Thr Asp 
115 120 125 

Trp Leu Gly Ala Asp Asp Trp Asn Leu Met Gly lie Asp Ala Phe Ala 
130 135 140 

Val Asp Pro Ala Asp Ala Asp Ala Leu Tyr Leu Ala Ala Gly Thr Tyr 
145 150 155 160 

Met His Glu Arg Ala Gly Thr Ala Ala Val Leu Arg Ser Phe Asn Arg 
165 170 175 

Gly Arg Thr Phe Glu Arg Ala Asp Leu Pro Phe Lys Leu Gly Gly Asn 
180 185 190 

Gin Leu Gly Arg Ala Asn Gly Glu Arg Leu Ala Val Asp Pro His Asp 
195 200 205 

Gly Arg Val Leu Leu Leu Gly Ser Arg Asp Ala Gly Leu Trp Arg Ser 
210 215 220 

Asp Asp Arg Gly Ala His Trp Ala Lys Val Ala Ser Phe Pro Asp Ala 
225 230 235 240 

Ala Leu Ala Gly Ala Thr Ala Arg Asn His Val Gly Arg Glu Gin Ala 
245 250 255 

Val Gly He Ala Phe Val Val Phe Asp Ala Ala Ser Gly Asn Asn Gly 
260 265 270 

Ser Pro Thr Pro Arg He Tyr Val Gly Val Ser Thr Glu Gin Thr Ser 
275 280 285 

Leu Tyr Val Ser Glu Asp Ala Gly Arg Ser Trp Ala Pro Val Ala Gly 
290 295 300 

Gin Pro Arg Gly Leu Arg Pro Ser His Met Ala Gly Gly Ser Asp Gly 
305 310 315 320 

His Trp Tyr Leu Ser Tyr Gly Asp Gin Pro Gly Pro Asp Leu Met Ala 
325 330 335 

Gly Gly Ala Leu Trp Lys Phe Thr Pro Ala Gin Gly Arg Trp Arg Glu 
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340 



345 



350 



lie Ser Pro lie Pro Gin Pro Ala Ser Gly Asp Gly Phe Gly Trp Gly 
355 360 365 

Ala Val Ala Val Asp Pro Gin His Pro Gin Val Leu Leu Ala Ser Thr 
370 375 380 

Phe Arg Arg Arg Thr Pro Arg Asp Glu Leu Tyr Arg Ser Val Asp Gly 
385 390 395 400 

Gly Lys His Trp Thr Pro Leu Leu Ala Asp Ala Val Phe Asp His Ser 
405 410 415 

Ala Ala Pro Trp Thr Ala His Ala Thr Pro His Trp Met Gly Ala Leu 
420 425 430 

Ala lie Asp Pro Phe Asp Gly Asn His Ala Leu Phe Val Thr Gly Tyr 
435 440 445 

Gly lie Trp Ala Ser Arg Asn Leu Gin Asp Phe Ala Ala Pro Gin Arg 
450 455 460 

Pro Leu Gin Trp Trp Phe Gin Asp Arg Gly Leu Glu Glu Thr Val Pro 
465 470 475 480 

Leu Asp Leu Leu Ser Pro Met Ala Gly Ala His Leu Leu Ser Ala Leu 
485 490 495 

Gly Asp He Asp Gly Phe Arg His Asp Asp Leu Asp Arg Val Gin Leu 
500 505 510 

Gin Tyr Ala Gly Pro Arg Leu Thr Asn Gly Glu Ser He Asp Ala Ala 
515 520 525 

Gly Gin Ala Pro Gin Trp Val Val Arg Ser Gly Thr Val Arg Ala Arg 
530 535 540 

Arg Asn Asn Glu He Arg Ala Leu Tyr Tyr Ala 
545 550 555 



<210> 48 
<211> 582 
<212> PRT 

<213> Xanthomonas campestris 

<400> 48 

He Ala Leu Ala Thr Leu He Pro Val Thr Ala Pro Ala Met Gin Val 
15 10 15 

Ser Thr Gin Ala Pro Leu Val Asp Ala Thr Gly Gin Thr Leu His He 
20 25 30 

Arg Gly Val Thr Trp Pro Gly Phe Asp Arg Ala Gly Leu Ala Ala Val 
35 40 45 
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Gly Met Arg Asn Asn Thr Leu Ala Gin Leu Leu Asp Arg Met Gin Ala 
50 55 60 



Ser Asp He Asn Ala Val Arg Val Pro Val Cys Ala Ala Val Leu Gin 
65 70 75 80 

Arg Ala Pro Val Ala Ala Ala Glu Val Ala Gly Asp Ser Thr Leu Arg 
85 90 95 

Gly Leu Asp Ser Leu Gin Leu Leu Asp Ala Val Val His Ala Ala Ser 
100 105 110 

Gin Arg Gly Met Gin Val Met Phe Ala Phe Ala Asp Gly Gly Cys Asp 
115 120 125 

Asp Arg Ala Pro Leu Leu Gly Ala Gin Gin Gin Ala Trp Thr Arg Gly 
130 135 140 

Leu Val Thr Leu Ala Arg Arg Tyr Gly Gly Asn Ala Asn Val Leu Gly 
145 150 155 160 

He Asp Leu Gly Ser Ser Gly Tyr Arg Asn Ala Ser Trp Ala Gly Asn 
165 170 175 

Ala Ala Asp Gin Asp Trp Asn Arg Val Ala Ser Arg Ala Val Ala Arg 
180 185 190 

Val Leu Ala Gin Ala Pro Arg Trp Val Val Gly Val Glu Gly Val Gly 
195 200 205 

Ser Asn Ala Val Cys Ser Asp Pro Glu Arg Lys Ala Pro Gly Ser Asn 
210 215 220 

Leu Gin Pro Phe Ala Cys Val Pro Leu Asp He Ala Arg Arg His Leu 
225 230 235 240 

Val Leu Met Pro Lys Leu Ala Gly Pro Asp Arg Asp Thr Thr Asp Ala 
245 250 255 

Phe Ala Ala Pro Gly Phe Ala Gin Ala Leu Pro Ala Met Trp Gin Arg 
260 265 270 

Asp Phe Gly Gin Phe Ala He Asp His Ala Val Val Pro Val Ser Leu 
275 280 285 

Gly Gly Gly Leu Gly Asp Gly Asp Pro Arg Asp Pro Ala Trp Gin Thr 
290 295 300 

Ala Leu Ser Gly Tyr Leu Ala Asn Ala Gly He Arg Ser Ala Phe Leu 
305 310 315 320 

Gly Ser Trp Glu Thr Gly Asn Ala Asn Asn Gly Gly Leu Leu Ala Pro 
325 330 335 

Asp Gly Ser Pro Arg Ala Asp Lys Leu Leu He Leu Arg His Ala Trp 
340 345 350 
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Gly Arg Leu Pro Val Met Pro Ala He Ala Thr Ala Thr Gly Asp Ser 
355 360 365 



Thr Lys Asn Ala Ser Gly Lys Lys Pro Trp Asn Ser Thr Phe Thr Gly 
370 375 380 

Thr Ala Thr Val Thr Gly Ser Gly Tyr Ser Gly Gly Ala Leu Leu Leu 
385 390 395 400 

Asp Pro He Pro Ser Asp Ala Phe He Thr Ala Leu Asn Pro Val Gin 
405 410 415 

Leu Asn Phe Gly Gly Val Lys Ala Ala Leu Ala Gly Ala Tyr Leu Gin 
420 425 430 

Val Asn Gly Pro Lys Gly Thr Thr Thr Val Tyr Val Thr Asp Leu Tyr 
435 440 445 

Pro Glu Gly Ala Ser Gly Gly Leu Asp Leu Ser His Asn Ala Phe Ala 
450 455 460 

Ala He Gly Asp Met Val Gin Gly Arg He Pro He Ser Trp Lys Val 
465 470 475 480 

Val Arg Ala Pro Val Thr Gly Asn Leu Gin Tyr Arg He Lys Glu Gly 
485 490 495 

Ser Ser Arg Trp Trp Ala Ala He Gin Val Arg Asn His Ala Tyr Pro 
500 505 510 

Val Val Lys Leu Glu Val Lys Gin Gly Ser Thr Trp Lys Asn Leu Gin 
515 520 525 

Lys Met Asp Tyr Asn His Phe Leu Gly Glu Gin Leu Gly Asn Gin Pro 
530 535 540 

Leu Thr Leu Arg He Thr Asp He Arg Gly Lys Val Leu Thr Asp Thr 
545 550 555 560 

Leu Pro Arg Leu Pro Glu Asp Gly Ser Lys Pro Ala Tyr Phe Glu Pro 
565 570 575 

Gly His Val Gin Phe Pro 
580 



<210> 49 
<211> 555 
<212> PRT 

<213> Xanthomonas campestris 

<400> 49 

Thr Ser Lys Leu Ala Val Ser Leu Leu Thr Gly Ala Leu Leu Val Pro 
15 10 15 
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Val Ala Ala Ser Ala Gin Ser His Val Asp Asn Pro Phe Val Gly Ala 
20 25 30 



Ser Gly Tyr Leu Asn Pro Asp Tyr Ser Lys Glu Val Asn Ser Ser lie 
35 40 45 

Val Lys Val Lys Asp Val Gin Leu Lys Ala Lys Met Gin Val Val Lys 
50 55 60 

Ser Tyr Pro Thr Ser Val Trp Leu Asp Ser He Asn Ala He Tyr Gly 
65 70 75 80 

Gly Ser Arg Asn Ala Gly Arg Leu Ser Leu Gin Gly His Leu Asp Ala 
85 90 95 

Ala Leu Ala Gin Lys Lys Ala Asn Thr Pro lie Thr Val Gly Phe Val 
100 105 110 

He Tyr Asp Met Pro Gly Arg Asp Cys His Ala Leu Ala Ser Asn Gly 
115 120 125 

Glu Leu Pro Leu Thr Gin Ala Gly Leu Gin Arg Tyr Lys Thr Glu Tyr 
130 135 140 

He Asp Val He Ala Ser Thr Leu Ala Asn Pro Lys Tyr Lys Asp Leu 
145 150 155 160 

Arg He Val Asn He He Glu Pro Asp Ser Leu Pro Asn Leu Val Thr 
165 170 175 

Asn Gin Ser Thr Pro Ala Cys Gly Gin Ala Ala Ser Ser Gly He Tyr 
180 185 190 

Glu Ala Ala He Lys Tyr Ala Leu Asp Lys Leu His Ala Thr Pro Asn 
195 200 205 

Leu Tyr Asn Tyr Leu Asp He Gly His Ser Gly Trp Leu Gly Trp Asp 
210 215 220 

Ser Asn Arg Ser Pro Ala He Ser Leu Tyr Thr Arg Val Val Gin Gly 
225 230 235 240 

Thr Ala Ala Gly Leu Ala Ser Ala Asp Gly Phe He Thr Asn Thr Ala 
245 250 255 

Asn Tyr Thr Pro Leu His Glu Pro Asn Leu Pro Asn Pro Asp Leu Thr 
260 265 270 

He Gly Gly Gin Pro He Arg Ser Ser Asn Phe Tyr Gin Trp Asn Ser 
275 280 285 

Phe Phe Asp Glu Ser Thr Tyr Ala Glu Ala Leu Tyr Asn Gly Phe Val 
290 295 300 

Gly Ala Gly Trp Ser Ser Lys He Gly Phe Leu He Asp Thr Gly Arg 
305 310 315 320 
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Asn Gly Trp Gly Gly Lys Ala Arg Pro Ala Ser Ala Ser Gly Asn Asp 
325 330 335 



He Asn Thr Tyr Val Asp Ser Gly Arg Val Asp Arg Arg Leu His Arg 
340 345 350 

Gly Asn Trp Cys Asn Gin Ser Gly Ala Gly He Gly Met Pro Pro Thr 
355 360 365 

Ala Ala Pro Gly Gly His lie His Ala Leu Val Trp Gly Lys Gly Pro 
370 375 380 

Gly Glu Ser Asp Gly Ala Ser Lys Ser He Ala Asn Asn Gin Gly Lys 
385 390 395 400 

Gly Phe Asp Arg Tyr Cys Asp Pro Thr Tyr Thr Thr Pro Asp Gly Thr 
405 410 415 

Leu Thr Gly Ala Leu Pro Asn Ala Pro He Ala Gly Asn Trp Phe His 
420 425 430 

Ala Gin Phe Leu Gin Leu Val Ala Asn Ala Tyr Pro Ala He Gly Thr 
435 440 445 

Ser Thr Lys Ala Ala Leu Gin Ser Ala Ser Thr Asp Ala Val Pro Ala 
450 455 460 

Ser Arg Pro Thr Ala Thr Lys Gly Leu Thr Ala Asn Ala Ala Asp Gly 
465 470 475 480 

Glu Val Arg Leu Ser Trp Ser Pro Val Ala Gly Ala Thr Gly Tyr Thr 
485 490 495 

Val Gin Arg Val Ala Asp Ala Thr Ala Ala Pro He Thr Val Ala Ser 
500 505 510 

Gly Leu Thr Ser Pro Ser Tyr Val Asp Gin Thr Leu Thr Asn Gly Thr 
515 520 525 

Thr Tyr Tyr Tyr Lys Val Thr Ala Asn Gly Ala Ser Gly Ala Asp Ala 
530 535 540 

Ser Ser Val Thr Val Ser Ala Thr Pro His Arg 
545 550 555 



<210> 50 

<211> 535 

<212> PRT 

<213> Xanthomonas campestris 

<400> 50 



Val Arg Glu Ser Asp Arg Ser Arg Ser Arg Asp Val He Gly Ala Ala 
15 10 15 

Met Val Phe Ser Val Gly Thr He Thr Pro Arg Asp Ala Arg Thr Asp 
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20 25 30 

Gin Asp Ala Arg Leu Thr Ala Leu Gly Cys Arg Ala Arg Phe Ser Arg 
35 40 45 

Glu He Thr Met Ser He Phe Arg Thr Ala Ser Thr Leu Ala Leu Ala 
50 55 60 

Thr Ala Leu Ala Leu Ala Ala Gly Pro Ala Phe Ser Tyr Ser He Asn 
65 70 75 80 

Asn Ser Arg Gin He Val Asp Asp Ser Gly Lys Val Val Gin Leu Lys 
85 90 95 

Gly Val Asn Val Phe Gly Phe Glu Thr Gly Asn His Val Met His Gly 
100 105 110 

Leu Trp Ala Arg Asn Trp Lys Asp Met He Val Gin Met Gin Gly Leu 
115 120 125 

Gly Phe Asn Ala Val Arg Leu Pro Phe Cys Pro Ala Thr Leu Arg Ser 
130 135 140 

Asp Thr Met Pro Ala Ser He Asp Tyr Ser Arg Asn Ala Asp Leu Gin 
145 150 155 160 

Gly Leu Thr Ser Leu Gin He Leu Asp Lys Val He Ala Glu Phe Asn 
165 170 175 

Ala Arg Gly Met Tyr Val Leu Leu Asp His His Thr Pro Asp Cys Ala 
180 185 190 

Gly He Ser Glu Leu Trp Tyr Thr Gly Ser Tyr Thr Glu Ala Gin Trp 
155 200 205 

Leu Ala Asp Leu Arg Phe Val Ala Asn Arg Tyr Lys Asn Val Pro Tyr 
210 215 220 

Val Leu Gly Leu Asp Leu Lys Asn Glu Pro His Gly Ala Ala Thr Trp 
225 230 235 240 

Gly Thr Gly Asn Ala Ala Thr Asp Trp Asn Lys Ala Ala Glu Arg Gly 
245 250 255 

Ser Ala Ala Val Leu Ala Val Ala Pro Lys Trp Leu He Ala Val Glu 
260 265 270 

Gly He Thr Asp Asn Pro Val Cys Ser Thr Asn Gly Gly He Phe Trp 
275 280 285 

Gly Gly Asn Leu Gin Pro Leu Ala Cys Thr Pro Leu Asn He Pro Ala 
290 295 300 

Asn Arg Leu Leu Leu Ala Pro His Val Tyr Gly Pro Asp Val Phe Val 
305 310 315 320 



Gin Ser Tyr Phe Asn Asp Ser Asn Phe Pro Asn Asn Met Pro Ala II 



e 



121 



325 330 335 

Trp Glu Arg His Phe Gly Gin Phe Ala Gly Thr His Ala Leu Leu Leu 
340 345 350 

Gly Glu Phe Asp Gly Lys Tyr Gly Glu Gly Asp Ala Arg Asp Lys Thr 
355 360 365 

Trp Gin Asp Ala Leu Val Lys Tyr Leu Arg Ser Lys Gly He Asn Gin 
370 375 380 

Gly Phe Tyr Trp Ser Trp Asn Pro Asn Ser Gly Asp Thr Gly Gly He 
385 390 395 400 

Leu Arg Asp Asp Trp Thr Ser Val Arg Gin Asp Lys Met Thr Leu Leu 
405 410 415 

Arg Thr Leu Trp Gly Thr Ala Gly Asn Thr Thr Pro Thr Pro Thr Pro 
420 425 430 

Thr Pro Thr Pro Thr Pro Thr Pro Thr Pro Thr Pro Thr Pro Thr Pro 
435 440 445 

Thr Pro Gly Thr Ser Thr Phe Ser Thr Lys Val He Val Asp Asn Ser 
450 455 460 

Trp Asn Gly Gly Tyr Cys Asn Arg Val Gin Val Thr Asn Thr Gly Thr 

470 475 480 

Ala Ser Gly Thr Trp Ser He Ala Val Pro Val Thr Gly Thr Val Asn 
485 490 495 

Asn Ala Trp Asn Ala Thr Trp Ser Gin Ser Gly Ser Thr Leu Arg Ala 
500 505 510 

Ser Gly Val Asp Phe Asn Arg Thr Leu Ala Ala Gly Ala Thr Ala Glu 
515 520 525 

Phe Gly Phe Cys Ala Ala Ser 
530 535 



<210> 51 

<211> 333 

<212> PRT 

<213> Xanthomonas campestris 

<400> 51 



Met Leu Cys He Ala Thr Met Ser He Ala Gin Ala Gin Ser Pro Asn 
15 10 15 



Arg Leu Lys Tyr Ala Gly Val Asn He Ser Gly Ala Glu He Gin Ser 

20 25 30 

Ser Lys Lys Pro Gly Val Leu Asn He Asp Tyr Arg Tyr Pro Thr Ala 
35 40 45 
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Ser Glu Tyr Arg Tyr Phe Ala Gly Lys Gin Met Asn He Val Arg Leu 
50 55 60 



Pro He Leu Trp Glu Arg Met Gin Pro Lys Ala Gin Gly Pro Leu Asp 
65 70 75 80 

Gin Ala Gin Leu Ala Leu Leu Lys Gin Ala Val Ala Asn Ala Lys Ala 
85 90 95 

Ala Asn Gin Tyr Leu He He Asp Val His Asn Tyr Ala Lys Tyr Tyr 
100 105 110 

Gly Gin Lys He Gly Ser Lys Arg Val Pro Val Arg Thr Phe Thr Asp 
115 120 125 

Leu Trp Arg Arg Leu Ala He Ala Phe Lys Ser Asp Asn Ala Val He 
130 135 140 

Phe Gly Leu Met Asn Glu Pro Tyr Asp He Ser Pro Glu Ser Trp Ala 
145 150 155 160 

Ala Ala Ala Gin Ala Ser He Asp Ser He Arg Ala Thr Gly Ala Thr 
165 170 175 

Asn Leu He Leu Val Pro Gly Ala Leu Trp Ser Gly Ala His Ser Trp 
180 185 190 

Tyr Ser Thr Val Ala Gly Gin Ser Asn Ala Val Ala Leu Ala Asn He 
195 200 205 

Arg Asp Pro Leu Asn Arg Tyr Ala He Glu Val His Gin Tyr Leu Asp 
210 215 220 

Thr Asp Ser Ser Gly Thr Ser Ala Gly Cys Val Ser Arg Thr He Gly 
225 230 235 240 

Ala Glu Arg Leu Arg Ser Phe Thr Gly Trp Leu Arg Ala Gin Gly Lys 
245 250 255 

Arg Gly Phe Leu Gly Glu Phe Gly Thr Ala Asn Asn Ala Thr Cys Thr 
260 265 270 

Ala Ala Leu Asp Gly Met Leu Gly Tyr Leu Glu Thr Asn His Asp Val 
275 280 285 

Trp He Gly Trp Thr Phe Trp Ala Ala Gly Ala Trp Trp Asn Thr Ser 
290 295 300 

Tyr Pro Phe Asn Val Gin Pro Asp Ala Gin Gly Arg Asp Lys Pro Gin 
305 310 315 320 

Met Lys Thr Leu Ser Ala Arg Ala His Arg Val Thr Arg 
325 330 



<210> 52 
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<211> 
<212> 
<213> 



335 
PRT 

Xanthomonas campestris 



<400> 



52 



Val Phe Phe Leu Leu Leu Gly Val Leu Pro Met Gly His Ala Gin Thr 
15 10 15 

Arg Ala Leu Lys Tyr Ala Gly Val Asn Leu Ala Gly Ala Glu Phe Ala 
20 25 30 

Ser Ser Lys Lys Pro Gly Val Leu Asn Lys Asp Tyr Met Tyr Pro Ala 
35 40 45 

Ser Thr Asp Tyr Ser Tyr Phe Ala Gly Thr Gly Met Asn Val He Arg 
50 55 60 

Leu Pro He Leu Trp Glu Arg Leu Gin Pro Ala Ala Arg Gly Glu Leu 
65 70 75 80 

Asp Pro Ala Gin Leu Ala Leu Val Gin Gin Ala Val Ala Arg Ala Lys 
85 90 95 

Ala Ser Gly Met Tyr Leu Val Leu Asp He His Asn Tyr Ser Lys Tyr 
100 105 110 

Tyr Gly Tyr Lys Met Gly Gly Pro Glu Val Pro Leu Ala Thr Phe Ala 
115 120 125 

Asp Leu Trp Arg Arg Leu Ala Val He Phe Asn Ser Asp Asn Ala Val 
130 135 140 

He Phe Gly Leu Met Asn Glu Pro Asn Asn He Ser Ala Ser Glu Trp 
145 150 155 160 

Ala Gly Ala Ala Gin Ala Gly He Asp Ala He Arg Ala Thr Gly Ala 
165 170 175 

Asn Asn Leu He Leu Val Pro Gly Ala Leu Trp Thr Gly Ala His Ser 
180 185 190 

Trp His Ser Leu Thr Ser Asp Gly Tyr Ser Asn Ala Thr Ala Leu Ala 
155 200 205 

Ser He Ser Asp Pro Leu Asn Arg Tyr Ala Phe Glu Val His Gin Tyr 
210 215 220 

Leu Asp Ala Asp Ser Ser Gly Thr Ser Ser Val Cys Val Ser Glu Thr 
225 230 235 240 

He Gly Ala Asp Arg Leu Arg Ala Phe Thr Glu Trp Leu Arg Thr Asn 
245 250 255 

Asn Lys Arg Gly Phe Leu Gly Glu Phe Gly Thr Ala Asn Asn Ala Val 



260 



265 



270 
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Cys Asn Thr Ala Leu Gin Gly Met Leu Ala Tyr Met Glu Asn Tyr Ala 
275 280 285 



Asp Val Trp Leu Gly Trp Thr Trp 
290 295 

Thr Ser Tyr Ala Tyr Asn Val His 
305 310 

Pro Gin Met Val lie Leu Ser Pro 
325 



Trp Ala Ala Gly Ala Trp Trp Asn 
300 

Pro Asn Lys Asp Gly Thr Asp Lys 
315 320 

Gin Ala Ala Arg Ala Thr Arg 
330 335 



<210> 53 

<211> 343 

<212> PRT 

<213> Xanthomonas campestris 

<400> 53 

He Leu Pro Pro Tyr Leu Leu Asp His Val Ala Gin Ala Ala Pro Glu 

15 10 15 

Arg Ala Arg His Cys Ala Gin Leu Thr Arg His He Thr Ala Gin Leu 
20 25 30 

Arg Gin Arg Arg Ala Gin Gly Leu Leu Ala Arg Asp Ser Ala Asp Asp 
35 40 45 

Ala Pro Thr Ala Thr Thr Asp Thr Ala Val Gin Arg His Leu Tyr Asp 
50 55 60 

Ala Gin Gin Gly Thr Ala Leu Pro Gly Val Leu Val Arg Glu Glu Gly 
65 70 75 80 

Ala Pro Pro Thr Asp Asp Val Ala Val Thr Glu Ala Tyr Asp Tyr Leu 
85 90 95 

Gly Ala Thr His Ala Phe Phe Gin Gin Val Tyr Ala Arg Asn Ser He 
100 105 110 

Asp Asp Ala Gly Met Pro Leu Leu Gly Thr Val His Tyr Glu Arg Asn 
115 120 125 

Tyr Asp Asn Ala Phe Trp Thr Gly Glu Gin Met Val Phe Gly Asp Gly 
130 135 140 

Asp Gly Glu He Phe Thr Arg Phe Thr He Ala He Asp Val Val Ala 
145 150 155 160 

His Glu Leu Thr His Gly Val He Glu Arg Thr Ala Asn Leu He Tyr 
165 170 175 

Gin Gly Gin Ser Gly Ala Leu Asn Glu Ser Val Ser Asp Val Phe Gly 
180 185 190 

Val Leu Val Lys Gin Tyr Ala Leu Arg Gin Asp Ala Ala Gin Ala Asp 
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195 



200 



205 



Trp Leu Val Gly Ala Gly Met Phe Leu Pro Gly Val Gin Gly Val Ala 
210 215 220 

Leu Arg Ser Met Gin Ala Pro Gly Thr Ala Tyr Asp Asp Pro Ala Leu 
225 230 235 240 

Gly Lys Asp Pro Gin Pro Ala His Met Asp Ala Tyr Val Asp Thr Gin 
245 250 255 

Glu Asp Asp Gly Gly Val His Tyr Asn Ser Gly He Pro Asn Arg Ala 
260 265 270 

Phe Gin Arg Ala Ala Val Ala lie Gly Gly Tyr Ala Trp Glu Lys Ala 
275 280 285 

Gly Arg He Trp Tyr Arg Ala Leu Thr Gly Gly Ala Leu Ser Ala Ser 
290 295 300 

Ala Asp Phe Ala Thr Phe Ala Ala Leu Thr Val Arg Val Ala Ser Thr 
305 310 315 320 

Asp Tyr Gly Ala Gly Ser Ala Glu Ala Ser Ala Val Glu Gin Ala Trp 
325 330 335 

Arg Asp Val Gly Val Leu Ala 
340 



<210> 54 
<211> 289 
<212> PRT 

<213> Xanthomonas campestris 

<400> 54 

Arg Val Val Leu Phe Leu Leu Thr Asn Phe Ala Val Leu He Leu Ala 
15 10 15 

Gly He Val Met Ser Val Leu Gly Val Asn Pro Ala Gin Met Ser Gly 
20 25 30 

Leu Leu Val Met Ala Ala He Phe Gly Phe Gly Gly Ser Phe He Ser 
35 40 45 

Leu Leu Leu Ser Lys Phe Met Ala Lys Arg Ser Thr Gly Ala Gin Val 
50 55 60 

He Thr Glu Pro Arg Thr Gin Thr Glu Arg Trp Leu Val Asp Thr Val 
65 70 75 80 

Arg Arg Gin Ala Gin Ala Ala Gly He Gly Met Pro Glu Val Ala He 
85 90 95 

Tyr Asp Gly Pro Glu He Asn Ala Phe Ala Thr Gly Ala Asn Arg Asn 
100 105 110 
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Asn Ala Leu Val Ala Val Ser Thr Gly Leu Leu Gin His Met Arg Glu 
115 120 125 



Asp Glu Ala Glu Ala Val Leu Gly His Glu lie Ala His lie Ala Asn 
130 135 140 

Gly Asp Met Val Thr Met Ala Leu Leu Gin Gly Val Leu Asn Thr Phe 
145 150 155 160 

Val lie Val Leu Ala Arg Val Val Gly Gly lie lie Asp Ser Ala Leu 
165 170 175 

Ser Gly Asn Arg Asp Ser Gly Arg Gly Phe Ala Tyr Tyr lie lie Val 
180 185 190 

Phe Val Leu Glu Met Val Phe Gly Leu Phe Ala Thr Met lie Ala Met 
195 200 205 

Trp Phe Ser Arg Arg Arg Glu Phe Arg Ala Asp Ala Gly Gly Ala Gin 
210 215 220 

Leu Ala Gly Arg Asn Lys Met He Ala Ala Leu Glu Arg Leu Ser Leu 
225 230 235 240 

Asn His Gly Gin Asn Thr Leu Pro Ser Gin Val Gin Ala Phe Gly He 
245 250 255 

Ser Gly Gly Val Gly Glu Gly Leu Arg Arg Leu Phe Leu Ser His Pro 
260 265 270 

Pro Leu Thr Glu Arg He Ala Ala Leu Arg Ala Ser Asn Gly Thr Ala 
275 280 285 

Met 



<210> 55 
<211> 580 
<212> PRT 

<213> Xanthomonas campestris 

<400> 55 

Met Ser Thr Ala Ser Leu Arg Lys Arg Thr Gly Ser Leu Thr He Leu 
15 10 15 

Gly Ala Ser Ala Leu Thr Ser Leu Leu Leu Ala Met Pro Ala Phe Ala 
20 25 30 

Gly Glu Val Tyr Leu Asp Gly Leu Ala Thr Ala Gin Thr His Gin Lys 
35 40 45 

Phe He Val Thr Tyr Lys Asp Gly Ser Thr Ala Leu Ala Ser Pro Ser 
50 55 60 

Ala Leu Thr Thr Ser Leu Arg Thr Ala Ala Arg Ala Val Pro Ala Lys 
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65 70 75 80 

Ala Gly Lys Ala Leu Gly Leu Asn Ser Val Arg Arg Leu Ala Leu Gly 
85 90 95 

Pro Glu Leu Val Arg Ala Asp Arg Ala Leu Asp Arg Ala Glu Ala Glu 
100 105 110 

Thr Leu Met Arg Gin Leu Ala Ala Asp Pro Asn Val Gin Ser Val Glu 
115 120 125 

Val Asp Gin lie Leu His Ala Thr Leu Thr Pro Asn Asp Thr Arg Leu 
130 135 140 

Ser Glu Gin Trp Ala Phe Gly Thr Thr Asn Ala Gly Leu Asn He Arg 
145 150 155 160 

Pro Ala Trp Asp Lys Ala Thr Gly Ser Gly Thr Val Val Ala Val He 
165 170 175 

Asp Thr Gly He Thr Ser His Ala Asp Leu Asn Ala Asn He Leu Ala 
180 185 190 

Gly Tyr Asp Phe He Ser Asp Ala Thr Thr Ala Arg Asp Gly Asn Gly 
195 200 205 

Arg Asp Ser Asn Ala Ala Asp Glu Gly Asp Trp Tyr Ala Ala Asn Glu 
210 215 220 

Cys Gly Ala Gly He Pro Ala Ala Ser Ser Ser Trp His Gly Thr His 
225 230 235 240 

Val Ala Gly Thr Val Ala Ala Val Thr Asn Asn Thr Thr Gly Val Ala 
245 250 255 

Gly Thr Ala Tyr Gly Ala Lys Val Val Pro Val Arg Val Leu Gly Lys 
260 265 270 

Cys Gly Gly Ser Leu Ser Asp He Ala Asp Ala He Val Trp Ala Ser 
275 280 285 

Gly Gly Thr Val Ser Gly He Pro Ala Asn Ala Asn Pro Ala Glu Val 
290 295 300 

He Asn Met Ser Leu Gly Gly Gly Gly Ser Cys Ser Thr Thr Met Gin 
305 310 315 320 

Asn Ala He Asn Gly Ala Val Ser Arg Gly Thr Thr Val Val Val Ala 
325 330 335 

Ala Gly Asn Asp Ala Ser Asn Val Ser Gly Ser Leu Pro Ala Asn Cys 
340 345 350 

Ala Asn Val He Ala Val Ala Ala Thr Thr Ser Ala Gly Ala Lys Ala 
355 360 365 

Ser Tyr Ser Asn Phe Gly Thr Gly He Asp Val Ser Ala Pro Gly Ser 
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370 375 380 

Ser He Leu Ser Thr Leu Asn Ser Gly Thr Thr Thr Pro Gly Ser Ala 
385 390 395 400 

Ser Tyr Ala Ser Tyr Asn Gly Thr Ser Met Ala Ser Pro His Val Ala 
405 410 415 

Gly Val Val Ala Leu Val Gin Ser Val Ala Pro Thr Ala Leu Thr Pro 
420 425 430 

Ala Ala Val Glu Thr Leu Leu Lys Asn Thr Ala Arg Ala Leu Pro Gly 
435 440 445 

Ala Cys Ser Gly Gly Cys Gly Ala Gly He Val Asn Ala Asp Ala Ala 
450 455 460 

Val Thr Ala Ala He Asn Gly Gly Ser Gly Gly Gly Gly Gly Gly Gly 

470 475 480 

Asn Thr Leu Thr Asn Gly Thr Pro Val Thr Gly Leu Gly Ala Ala Thr 
485 490 495 

Gly Ala Glu Leu Asn Tyr Thr He Thr Val Pro Ala Gly Ser Gly Thr 
500 505 510 

Leu Thr Val Thr Thr Ser Gly Gly Ser Gly Asp Ala Asp Leu Tyr Val 
515 520 525 

Arg Ala Gly Ser Ala Pro Thr Asp Ser Ala Tyr Thr Cys Arg Pro Tyr 
530 535 540 

Arg Ser Gly Asn Ala Glu Thr Cys Thr He Thr Ala Pro Ser Gly Thr 

550 555 560 

Tyr Tyr Val Arg Leu Lys Ala Tyr Ser Thr Phe Ser Gly Val Thr Leu 
565 570 575 

Arg Ala Ser Tyr 
580 



<210> 56 
<211> 483 
<212> PRT 

<213> Xanthomonas campestris 

<400> 56 

Met Arg Arg Leu Ser Ala Gly Pro Met Leu Leu Val Ala Asp Arg Arg 
15 10 15 

Leu Asp Arg Val Asp Ser Glu Ser Leu Met Arg Arg Leu Ala Ala Asp 
20 25 30 

Pro Thr Val Lys Arg Val Glu Val Asp Val Leu Met Arg Pro Leu Leu 
35 40 45 
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Ala Pro Asn Asp Pro Gly Leu Pro Gin Gin Trp Ala Met Gly Thr Thr 
50 55 60 



Thr Ala Ser Leu Asn Val Arg Pro Ala Trp Asp Arg Thr Thr Gly Lys 
65 70 75 80 

Gly He Val Val Ala Val He Asp Thr Gly He Thr Ala His Pro Asp 
85 90 95 

Leu Ala Ala Asn Val Leu Pro Gly Tyr Asp Phe lie Thr Asp Pro Thr 
100 105 110 

Val Ala Gly Asp Gly Asn Gly Arg Asp Asn Asn Ala Ala Asp Gin Gly 
115 120 125 

Asp Trp Ser Ala Ala Asn Ala Cys Gly Ala Gly Ala Ser Ala Ser Asn 
130 135 140 

Ser Ser Trp His Gly Thr His Val Ala Gly He Val Ala Ala Val Gly 
145 150 155 160 

Asn Asn Ala Ala Gly Val Val Gly Thr Ala Phe Asn Ala Lys Leu Leu 
165 170 175 

Pro Leu Arg Val Leu Gly Lys Cys Gly Gly Tyr Met Ser Asp He Ala 
180 185 190 

Asp Ala He Val Trp Ala Ser Gly Gly Lys Val Thr Gly Val Pro Ala 
195 200 205 

Asn Pro Asn Pro Ala Thr Val He Asn Leu Ser Leu Gly Gly Tyr Gly 
210 215 220 

Ser Cys Ser Thr He He Gly Asn Ala He Thr Gly Ala Val Thr Arg 
225 230 235 240 

Gly Thr Ala Val Val Val Ala Ala Gly Asn Ser Asn Met Asp Val Ala 
245 250 255 

Thr Ser Met Pro Ala Asn Cys Ala Asn Val He Ala Val Ala Ala Thr 
260 265 270 

Thr Ser Ala Gly Ala Lys Ala Ser Phe Ser Asn Phe Gly Lys Gly Val 
275 280 285 

Asp He Ala Ala Pro Gly Gin Ala He He Ser Thr Leu Asn Ser Gly 
290 295 300 

Thr Thr Val Pro Ala Asn Pro Ala Tyr Ala Val Tyr Ser Gly Thr Ser 
305 310 315 320 

Met Ala Ala Pro His Val Ala Gly Val Val Ala Leu Met Gin Ser Val 
325 330 335 

Ala Leu Asn Pro Leu Thr Pro Ala Thr Val Glu Ala Leu Leu Lys Ser 
340 345 350 
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Ser Ala Arg Pro Leu Pro Val Ala Cys Ala Pro Gly Cys Gly Ala Gly 
355 360 365 



Leu Val Asn Ala Asp Gly Ala Val Ala Ala Val He Asn Ala Thr Leu 
370 375 380 

Leu Thr Ser Asn Ala Val Arg Thr Gly Leu Ser Ala Ala He Gly Asp 
385 390 395 400 

Ser Leu Tyr Tyr Gin Val Lys Val Pro Ala Gly Thr Arg Ser Leu Lys 
405 410 415 

Val Thr Leu Ser Gly Gly Ser Gly Asn Ala Asp Leu Ser Leu Arg Ala 
420 425 430 

Asn Ala Leu Pro Thr Asp Ala Ala Phe Gly Cys Arg Ser Met Leu Val 
435 440 445 

Gly Asn Thr Glu Ala Cys Thr Leu Thr Ala Pro Ala Ala Gly Thr Tyr 
450 455 460 

Tyr Val Arg Leu Lys Gly Thr Leu Ala Phe Ser Ala Val Asn Leu Val 
465 470 475 480 

Ala Thr Tyr 



<210> 57 

<211> 549 

<212> PRT 

<213> Xanthomonas campestris 

<400> 57 



Ser Asp Pro Leu Phe Arg Tyr Gin Trp His Leu Leu Asn Asp Gly Gin 
15 10 15 

Glu Val He Ala Asp Thr Arg Pro Arg Ala Gly Thr Asp Leu Asn Val 
20 25 30 

Gly Pro Leu His Thr Leu Gly Leu Arg Gly Gin Gly Val Thr Val Ala 
35 40 45 

Val Val Asp Asp Ala Leu Glu Leu Arg His Pro Asp Leu Val Ala Asn 
50 55 60 

Val Val Pro Gly Gly Ser Lys Asn Phe Val Asp Gly Ser Asn Asp Pro 
^5 70 75 80 

Thr Pro Arg Asn Gly Ala Ser His Gly Thr Met Val Gly Gly He Met 
85 90 95 

Ala Ala Val Gly Trp Asn Gly Leu Gly Gly Arg Gly Val Ala Pro Asp 
100 105 110 

Ala Arg Leu Lys Gly Phe Asn He Leu Ser Ser Glu Glu Ser Pro Thr 
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115 120 125 

Asp Phe Asp Thr Asn Leu Arg Ala Ser Trp Gly Asp Ser Val Gin Ser 
130 135 140 

Arg Asp Val Asp Val Phe Asn Asn Ser Phe Gly Ser Asp Leu Thr Tyr 
145 150 155 160 

Tyr Pro Thr He Ser Pro Ala Ala Glu Arg Ser Leu Asp Arg Leu Met 
165 170 175 

Arg Arg Ala Arg Asn Gly Lys Gly Gly Leu Tyr Val Gin Ala Ala Gly 
180 185 190 

Asn Thr Phe Asp Ser Phe Thr Val Leu Asp Asp Gin Gly Asn Trp Val 
195 200 205 

Glu Arg Cys Pro Val Leu Ala Arg Thr Leu Gly Val Thr Cys Ser Thr 
210 215 220 

Pro Ala Thr Asp Pro Leu Ser Asn Gin Pro Leu lie lie Ala Thr Gly 
225 230 235 240 

Ala Val Asn Ala Arg Gly Leu Arg Ser Ser Tyr Ser Ser Ala Gly Ala 
245 250 255 

Ala Leu Trp Val Thr Gly Phe Gly Gly Glu Phe Gly Leu Gin Arg Arg 
260 265 270 

Tyr Phe Gly Asp Arg Pro Arg Pro Ala Leu Phe Asp Pro Ala He Val 
275 280 285 

Thr Thr Asp Leu Thr Gly Cys Ala Val Gly Asp Asn Arg Asp He Ala 
290 295 300 

Gly Gin Pro Pro lie Asn Ala Leu Ala Ser Ser Ser Ser Pro He Asp 
305 310 315 320 

Ala Ser Cys Asn Tyr Ser Ala Ala Met Asn Gly Thr Ser Ala Ala Ala 
325 330 335 

Pro Thr Val Ala Gly Val Val Ala Leu He Val Gin Ala Asn Pro Ser 
340 345 350 

Leu Thr Ala Arg Asp Leu Lys Tyr He Leu Ala Thr Ser Ala Arg Gin 
355 360 365 

He Asp Pro Ala Gin Gin Val He Arg Tyr Gin Gly Ser Val He Glu 
370 375 380 

Pro Gly Trp He Thr Asn Ala Ala Gly His Ala Phe Ser Asn Trp Tyr 
385 390 395 400 

Gly Phe Gly Leu Val Asp Ala Ala Glu Ala Val Tyr Arg Ala Tyr Gly 
405 410 415 

Phe Gin Pro Leu Pro Pro Gin Arg Asp Leu Gly Trp Lys Ala Ala Arg 
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420 



425 



430 



Ala Gly Thr Ser Thr lie Gly Gly 
435 440 

Leu Arg Leu Gly Asp Thr Leu Lys 
450 455 

Gin Thr Thr His Lys Thr Pro Ser 
465 470 

Pro Ser Gly Thr Arg Ser Tyr Val 
485 

Thr lie Thr Gin Gly Ala Gly Phe 
500 

Ala Phe Leu Asp Glu Asn Val Ala 
515 520 

Asp Met Thr Gly Ser Asp Val Pro 
530 535 

Arg lie Leu Gly His 
545 



Pro Asn Ala Ala Ala Thr Leu Arg 
445 

lie Asp Thr Val Gin Trp Ser Met 
460 

Asn Leu Arg Val Val Leu lie Ser 
475 480 

Leu Thr Pro Phe Gin Ala Leu Asp 
490 495 

Glu lie Pro Leu Ser Thr Ser Asn 
505 510 

Gly Thr Trp Thr Leu Glu Val Thr 
525 

Ala Gin Leu Thr Gly Phe Lys Leu 
540 



<210> 58 
<211> 348 
<212> PRT 

<213> Xanthomonas campestris 

<400> 58 

Ser Val Leu Arg Arg Gly Val Leu Gly Lys Val Leu Val Ala Val Gly 
15 10 15 

He Gly Asp Arg Leu Gly Arg Val Ala Asp Arg Gin Ala Ala Cys Ala 
20 25 30 

Gly Leu Thr He His Ala Val Leu Gly Ala Gly His His Gly Glu Val 
35 40 45 

Ala Gly Leu Val His Gin Arg Ala Gly Leu Gly Val Gly Ala Gly Cys 
50 55 60 

Arg Arg Ala Pro Glu Arg Val Ala Asp Met Asp Leu Val Arg Leu Val 
65 70 75 80 

Arg He Asp Val Ser Glu Gly Val Arg Gin He Arg Phe Ala Ala Ala 
85 90 95 

Val Asp Arg Gin Leu Ala He Val Leu Val Gin Arg Val Val Asp Val 
100 105 110 

Asp Glu Val Gly Ala Asp Pro Ala Val Ala Arg Gly Val Val Gly Ala 
115 120 125 
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Glu Pro Gly Gly Val Ala Arg Pro Gly Ala Ala Ala Val Glu Val Gly 
130 135 140 



Thr Arg Val Leu Arg Val He Thr Arg Gly Ser Asp Ala Thr Gly Gly 
145 150 155 160 

Leu Val Gly Ala Gly Gly Ala Ala Val Glu He Val Asp Ala Val Asp 
165 170 175 

His Gly Gly Arg Ala Asp Cys Glu Leu Ala Leu Tyr Thr Thr Ser Arg 
180 185 190 

Ala He Gin Pro Asn Ser Glu Arg Gly Ala Gly Gly His Cys Arg Gin 
195 200 205 

Ala Val Cys Gly Leu His Arg Ala Ala He Gly Gin Arg Gly Val Leu 
210 215 220 

Gin Arg Arg Ala His Leu Asp Gly Val Val Ala Ala Gly Gly Gin Val 
225 230 235 240 

He Gly Ala Gly Gin He His Leu Ala Leu Asp Ala Leu Ala Arg Leu 
245 250 255 

Gin Asp Gly Glu Val Gly Cys Leu Gly Gin Ala Ala Leu Asp Gin Ala 
260 265 270 

Pro Gly Val Val His Arg Leu Ala Val Ala Ala His Leu Gin Asp Ala 
275 280 285 

Val Val Gin Arg Leu Gin Arg Gin Leu He Gly Arg Asn Ala Gly Asn 
290 295 300 

Leu Ala Thr Val Val Gly Asp Gly Asp Arg Asp Leu Ala Leu Met Ser 
305 310 315 320 

Pro Gly Leu Val Gly His Trp Arg Gin Phe Asp Gly Gin Arg Asn Arg 
325 330 335 

Ser Ala His Gly Leu Cys Leu Arg Arg Thr Glu His 
340 345 



<210> 59 
<211> 595 
<212> PRT 

<213> Xanthomonas campestris 

<400> 59 

Val Val Val Ala His Ser Gin Gly Ser Met He Ala Tyr Asp Val Leu 
15 10 15 

Arg Gin Leu Gin Ala Asp Gly Cys Glu Val Ala Leu Phe Leu Thr Leu 
20 25 30 
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Gly Ser Pro Leu Gly Leu Pro Gin Val Arg Ser Met Phe Lys Arg Trp 
35 40 45 



Thr Gly Thr Arg Lys Leu Pro Phe Pro Asp Cys Val Arg Arg Trp Val 
50 55 60 

Asn Val Ala Glu Thr Arg Asp Pro lie Ala Leu Asp Pro Asp Leu Thr 
65 70 75 80 

Asp Asp He Ala Asn Ala Lys Gly Arg Phe Glu Asn He Ala Ala Ala 
85 90 95 

Arg Leu Asn Pro Asp Trp Glu His Asn Pro His Ser Gly Ser Gly Tyr 
100 105 110 

Leu Ala He Ala Gin Val Arg Ala Ala Val Arg Gin Ala Val Gly Val 
115 120 125 

Gly Phe Asp Gin Pro Val Ser Asn Ala Val Leu He Lys Asp Leu Ser 
130 135 140 

Glu Gin Leu Glu Ala His Gly Ala Asp Tyr Arg His Glu Val Leu He 
145 150 155 160 

Glu Leu Asp Arg Arg Val Leu Gly Ala Asp Pro Ala Gly Val Arg Ala 
165 170 175 

Gin Leu He Thr His Met Arg Gin He Ala Gly His Ser Thr Gly Leu 
180 185 190 

Asp Gly Asp Ala Leu Asp Glu Ala He Glu Leu Glu Asp Ser Leu Gin 
195 200 205 

Arg Leu He Ser Ala Arg Leu Thr Arg Phe Glu He Glu Thr Leu Gin 
210 215 220 

Ser Arg Tyr Arg Ala Leu Gly Phe Arg Arg Val Trp Arg Asp Ala Gly 
225 230 235 240 

Lys Arg Ala Leu He His Val Ser Gly Asn Val Leu His Val Asp Ala 
245 250 255 

Ala Arg Thr Ala Tyr Arg Ala Arg Gly Gin Gin He Gly Trp Ala Val 
260 265 270 

Leu Asp Thr Gly He Ala Ala Ala His Pro His Phe Phe Val Pro Gly 
275 280 285 

Glu Arg Asp Asn Val Val Ala Gin Trp Asp Cys Thr Arg Arg Gly Ala 
290 295 300 

Pro Lys Arg Leu Thr Arg Ala Asp Gly Lys Arg Phe Thr Ala Leu Asp 
305 310 315 320 

Gly His Gly His Gly Thr His He Ala Gly He He Ala Gly Cys Cys 
325 330 335 
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Arg Ala Ala Val Pro Asp Ala Ser Gly Lys Pro Gly Glu Leu Leu Glu 
340 345 350 

Phe Ala Gly Met Ala Pro Glu Thr Gin Leu Tyr Gly Phe Lys Val Leu 
355 360 365 

Asp Asp Ala Gly Asn Gly Arg Asp Ser Trp Met He Lys Ala Val Gin 
370 375 380 

His Val Ala Asp Leu Asn Glu Arg Ala Gly Glu Leu Val He His Gly 
385 390 395 400 

Val Asn Leu Ser Leu Gly Gly Tyr Phe Asp Pro Glu Ser Tyr Gly Cys 
405 410 415 

Gly Phe Thr Pro Leu Cys Asn Glu Leu Arg Arg Leu Trp Arg Gin Gly 
420 425 430 

Val Leu Val Val Val Ala Ala Gly Asn Glu Gly Leu Ala Trp Leu Met 
435 440 445 

Gin Asn Asp Gly Gly Thr Tyr Pro Ala Asn Met Asp Leu Ser He Ser 
450 455 460 

Asp Pro Gly Asn Leu Glu Asp Ala He Val Val Gly Ser Val His Lys 
465 470 475 480 

Ser Ser Pro His Asn Tyr Gly Val Ser Tyr Phe Ser Ser Arg Gly Pro 
485 490 495 

Thr Ala Asp Gly Arg Ser Lys Pro Asp Val Val Ala Pro Gly Glu Lys 
500 505 510 

He Leu Ser Ala Tyr Tyr Gly Phe Asp Pro Arg Asp Pro Ser Ser Leu 
515 520 525 

Met Val Glu Met Ser Gly Thr Ser Met Ala Ala Pro His Val Ser Gly 
530 535 540 

Val Leu Ala Gly Phe Leu Ser Ala Arg Arg Glu Phe He Gly Phe Pro 
545 550 555 560 

Asp Arg Val Lys Gin Leu Leu Leu Asp Thr Cys Thr Asp Leu Gin Arg 
565 570 575 

Asp Arg Tyr Val Gin Gly Arg Gly Val Pro Asn Leu Met Arg Met Leu 
580 585 590 

Gly Glu Thr 
595 



<210> 60 

<211> 627 

<212> PRT 

<213> Xanthomonas campestris 
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<400> 60 



Val lie Asp Lys Asn Phe Arg Leu Asn Pro Leu Thr Gly Ala lie Leu 
15 10 15 

Met Met Ala Leu Gly Ala Ser Gly Thr Leu Val Ala Ala Pro Ala Leu 
20 25 30 

Gin Val Lys Glu Pro Thr Gin Ala Ala Pro Ala Ala Ser Asp Phe Ser 
35 40 45 

Ser Arg Leu lie Val Arg Tyr Lys Asp Gly Thr Ala Ala Ala Ser Asp 
50 55 60 

Arg Ser Ser Lys Leu Gly Val Val Gin Ser Ala Val Gly Arg Ala Ala 
65 70 75 80 

Pro Val Thr Gly Ala Arg Ala Gly Ala Thr Ala Ala Lys Ala Thr Tyr 
85 90 95 

Leu Arg Lys Leu Gly lie Gly Ser Asp Leu lie Lys Leu Ser Gly Thr 
100 105 110 

Leu Thr Ala Ala Gin Val Asp Lys Val Val Val Glu Leu Lys Asn Asp 
115 120 125 

Pro Ser Val Ala Glu Val Gin lie Asp Arg Met Leu Arg Pro Val Glu 
130 135 140 

lie Lys Lys Ser Val Ala Ala Thr Asp Val Ser Pro Gin Leu Val Pro 
145 150 155 160 

Asn Asp Pro Leu Tyr Ala Gin Tyr Gin Trp His Leu Ser Asn Pro Asn 
165 170 175 

Gly Gly lie Asn Ala Pro Ala Ala Trp Asp Leu Ser Gin Gly Ala Gly 
180 185 190 

Val Val Val Ala Val Leu Asp Thr Gly lie Leu Pro Gly His Pro Asp 
195 200 205 

Phe Ala Gly Asn Leu Leu Gin Gly Tyr Asp Phe lie Thr Asp Ala Glu 
210 215 220 

Val Ser Arg Arg Pro Thr Asp Ala Arg Val Pro Gly Ala Leu Asp Tyr 
225 230 235 240 

Gly Asp Trp Glu Glu Ala Asp Asn Val Cys Tyr Asp Gly Ser Val Ala 
245 250 255 

Gin Glu Ser Ser Trp His Gly Thr His Val Ser Gly Thr Val Ala Glu 
260 265 270 

Ala Thr Asn Asn Gly Leu Gly Met Ala Gly Val Ala Pro Lys Ala Thr 
275 280 285 

lie Leu Pro Val Arg Val Leu Gly Arg Cys Gly Gly Tyr Thr Ser Asp 
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290 295 300 

lie Ala Asp Ala lie Val Trp Ala Ser Gly Gly Thr Val Asp Gly Val 
305 310 315 320 

Pro Ala Asn Thr Asn Pro Ala Glu Val lie Asn Met Ser Leu Gly Gly 
325 330 335 

Gly Glu Pro Cys Asp Pro Ala Thr Gin Val Ala lie Asn Gly Ala Val 
340 345 350 

Ser Arg Gly Thr Thr Val Val Val Ala Ala Gly Asn Ser Gly Glu Asp 
355 360 365 

Ala Ala Asn His Ser Pro Ala Ser Cys Asn Asn Thr He Thr Val Gly 
370 375 380 

Ala Thr Arg He Thr Gly Gly He Thr Tyr Tyr Ser Asn Tyr Gly Ser 
385 390 395 400 

Lys Val Asp Leu Ser Gly Pro Gly Gly Gly Gly Ser Val Asp Gly Asn 
405 410 415 

Pro Gly Gly Tyr He Trp Gin Ala Gly Tyr Asp Gly Ala Thr Thr Pro 
420 425 430 

Thr Ser Gly Ser Tyr Ser Tyr Met Gly Met Gly Gly Thr Ser Met Ala 
435 440 445 

Ser Pro His Val Ala Gly Val Val Ala Leu Val Gin Ser Ala Ser He 
450 455 460 

Gly Leu Gly Asp Gly Pro Leu Thr Pro Ala Ala Met Glu Ala Leu Leu 
465 470 475 480 

Lys Gin Ala Ser Arg Arg Phe Pro Val Thr Pro Pro Thr Ser Thr Pro 
485 490 495 

He Gly Ser Gly He Val Asp Ala Lys Ala Ala Leu Glu Ala Val Leu 
500 505 510 

Val Glu Pro Cys Asp Pro Asp Thr Glu Thr Cys Ala Pro Ala Ala He 
515 520 525 

Ala Leu Thr Asn Lys Ala Pro Leu Thr Gly Leu Ser Gly Glu Tyr Asn 
530 535 540 

Ser Ser Thr Leu Tyr Ser Phe Glu Ala Lys Ala Gly Ala Val Leu Ser 
545 550 555 560 

Phe Met Thr Tyr Gly Gly Thr Gly Asn Val Ser Val Tyr Val Ser Phe 
565 570 575 

Glu Ala Glu Pro Thr Ala Thr Asp Tyr Asp Ala Lys Ser Thr Arg Pro 
580 585 590 

Gly Asn Ser Glu Thr Val Arg Phe Thr Ala Pro Lys Ala Gly Thr Tyr 
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595 



600 



605 



Tyr lie Lys Leu Val Gly Ala Gly Asp Tyr Ala Lys Leu Thr Leu Val 
610 615 620 

Ala Arg Gin 
625 



<210> 61 
<211> 959 
<212> PRT 

<213> Xanthomonas campestris 

<400> 61 

Met Leu Arg Pro Leu Ser Leu Leu He Ala Gly Val Leu Gly Val Ala 
15 10 15 

Ala Gly Thr Val Ala Pro Ala Ala Gin Ala Ala Pro Ala Ser Leu Ser 
20 25 30 

Lys Thr Ala Asn Ser Ser Ala He Pro Asp He Ala Tyr Thr Arg Phe 
35 40 45 

Thr Leu Pro Asn Gly Leu Thr Val Val Val His Glu Asp His Lys Ala 
50 55 60 

Pro Val Val Ala Val Ser He Trp Tyr His He Gly Ser Gly Asp Glu 
65 70 75 80 

Pro Ala Gly Lys Thr Gly Phe Ala His Leu Phe Glu His Leu Met Phe 
85 90 95 

Ser Gly Ser Glu Asn Asn Lys Gly Ser Phe Phe Ala Pro Leu Glu Lys 
100 105 110 

Val Gly Thr Thr Asp Met Asn Gly Thr Thr Trp Phe Asp Arg Thr Asn 
115 120 125 

Tyr Phe Glu Thr Val Pro Thr Thr Ala Leu Asp Thr Ala Leu Trp Leu 
130 135 140 

Glu Ser Asp Arg Met Gly His Leu Leu Gly Ala He Gly Gin Glu Glu 
145 150 155 160 

Leu Asp Thr Gin Arg Gly Val Val Gin Asn Glu Lys Arg Gin Gly Glu 
165 170 175 

Asn Arg Pro Tyr Gly Arg Val Asp Gin Asn He Leu Ser Asn Leu Phe 
180 185 190 

Pro Ala Asn His Pro Tyr Gin His Asp Thr He Gly Ser Met Glu Asp 
195 200 205 

Leu Asp Ala Ala Ser Leu Ala Asp Val Lys Gin Trp Phe Asn Asp Asn 
210 215 220 
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Tyr Gly Ala Ala Asn Thr Thr Leu Val Leu Ala Gly Asp lie Thr Val 
225 230 235 240 

Ala Gin Ala Arg Ala Lys Ala Glu Gin Tyr Phe Gly Asp lie Pro Ser 
245 250 255 

Gly Lys Pro Val Ala Arg Gin Gin Pro Trp Val Thr Pro Leu Ala Ala 
260 265 270 

Gin Lys Arg Gly Val Gin His Asp His Val Ser Gin Pro Arg lie Tyr 
275 280 285 

Arg Thr Trp Ala Ala Pro Gin Leu Gly Thr Asp Asp Met lie Gin Leu 
290 295 300 

Asp Leu Ala Thr Thr Val Leu Gly Gly Gly Lys Thr Ser Arg Leu Tyr 
305 310 315 320 

Gin Arg Leu Val Tyr Gin Asp Gin Leu Val Asp Asp Val Ser Ala Ser 
325 330 335 

lie Gin Pro Phe Ala Leu Ala Ser Gin Met Gin lie Gin Ala Asp Val 
340 345 350 

Lys Asp Gly Val Asp Pro Ala Lys Val Glu Ala He He Asp Glu Glu 
355 360 365 

Leu Lys Lys Phe Leu Ala Glu Gly Pro Thr Ala Asp Glu Leu Gin Arg 
370 375 380 

Ala Gin Val Ala Tyr Arg Ala Gly Phe Val Arg Gly Leu Glu Lys Val 
385 390 395 400 

Gly Gly Phe Gly Gly Lys Ala Val He Leu Ala Glu Gly Gin Val Tyr 
405 410 415 

Arg Gly Asp Pro Gly Ala Tyr Lys Gin Asp Leu Gin Arg Gly Gin Ala 
420 425 430 

Ala Thr He Gly Ser Val Lys Gin Ala Ala Ser Thr Trp Phe Gly Lys 
435 440 445 

Gly Asp Tyr Leu Leu Thr Val Leu Pro Ala Gly Lys Asp Phe Asp Pro 
450 455 460 

Ala Ala Glu Asp Lys Ala Val Val Ala Arg Gly Thr Glu Pro Gly Lys 
465 470 475 480 

Pro Ala Pro Lys Leu Pro Ala Ala Ala Lys Tyr Lys Val Thr Ala Ser 
485 490 495 

Lys Leu Asp Arg Ser Lys Gly Val Pro Asp Thr Ala Ser Phe Pro Asp 
500 505 510 



Leu Ser Phe Pro Gin Leu Gin Arg Gly Lys Leu Lys Asn Gly Val Glu 
515 520 525 
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Val He Leu Ala Glu Arg His Thr He Pro Val Thr Gin Val Glu Leu 
530 535 540 



Leu Phe Asp Ala Gly Tyr Ala Ala Asp Gin Gly Lys Lys Leu Gly Thr 
545 550 555 560 

Ala Ser Phe Ser Ala Ala Leu Met Asn Glu Ser Thr Ala Ser Leu Asp 
565 570 575 

Ser Val Glu Val Ala Gin Arg Arg Gin Arg Leu Gly Ala He Thr Glu 
580 585 590 

Val Gly Cys Asp Leu Asp Ser Cys Ser Ala Ser Leu Asn Ala Leu Asn 
595 600 605 

Asp Gin Leu Gin Pro Ser Leu Gin Leu Phe Ser Asp lie Val Arg Asn 
610 615 620 

Pro Ala Phe Lys Ala Ala Asp He Glu Arg He Arg Gly Gin Trp Leu 
625 630 635 640 

Ala Gly He Ala Gin Glu Lys Thr Gin Pro Asn Ser Leu Gly Leu Arg 
645 650 655 

Ala Leu Pro Pro Leu Met Tyr Gly Asp Lys His Pro Tyr Gly He Pro 
660 665 670 

Leu Thr Gly Ser Gly Thr Glu Ala Ala He Lys Ser Leu Asn Ala Lys 
675 680 685 

Asp Leu Gin Ala Phe His Asn Gin Trp Leu Arg Pro Asp Asn Leu Arg 
690 695 700 

He Leu Val Ala Gly Asp Thr Thr Leu Ala Gin He He Pro Gin Leu 
705 710 715 720 

Asp Ala Ala Phe Gly Asp Trp Thr Ala Pro Ala Ala Pro Leu Pro Lys 
725 730 735 

Lys Asn Leu Val Asn Val Ala Ala Gin Pro Lys Pro Arg Val Tyr Leu 
740 745 750 

He Asn Arg Pro Asp Ala Pro Gin Ser Val He Leu Ala Gly Leu Leu 
755 760 765 

Ala Pro Ser Thr Lys Ala Pro Asp Asn Leu Ala He Thr Val Ala Asn 
770 775 780 

Gly Ala Phe Gly Gly Thr Phe Thr Ser Arg Leu Asn Met Asn Leu Arg 
785 790 795 800 

Glu Asn Lys Arg Trp Ala Tyr Gly Ala Arg Thr Gin Leu Val Asp Ala 
805 810 815 

Gin Gly Gin Arg Pro Tyr Met Phe Ala Ala Pro Val Gin Thr Asp Lys 
820 825 830 
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Thr Ala Glu Ser Ala 
835 

Gly Asp Lys Pro Leu 
850 

Arg lie Arg Ala Leu 
865 

Gly Ala He Glu Gly 
885 

Gin Thr Leu Lys Pro 
900 

Ala Ala He Lys Asp 
915 

Val Gly Asp Leu Lys 
930 

Gly Glu Val Gin Val 
945 



Asn Glu He Phe Lys Glu 
840 

Thr Thr Glu Glu He Glu 
855 

Pro Gly Ser Phe Glu Thr 

870 875 

He Val Gin Phe Asp Arg 
890 

Arg Leu Glu Ala He Asp 
905 

He He Ala Pro Asn Ala 
920 

Lys He Glu Ala Pro Val 
935 

Leu Asp Thr Asp Gly Lys 
950 955 



Ala Thr Ala He He 
845 

Lys He Lys Asn Gin 
860 

Thr Gly Ala Val Leu 
880 

Pro Asp Asn Tyr Val 
895 

Gin Pro Ala Ala Gin 
910 

Met Thr Trp Val He 
925 

Arg Ala Leu Lys Leu 
940 

Pro Val Lys Arg 



<210> 62 
<211> 428 
<212> PRT 

<213> Xanthomonas campestris 

<400> 62 

Met Ser Glu Asp Arg Gin Gly Arg Ser Gly Asp Ser Asn Lys He Leu 
15 10 15 

Tyr Cys Ser Phe Cys Gly Lys Ser Gin His Glu Val Arg Lys Leu He 
20 25 30 

Ala Gly Pro Ser Val Phe He Cys Asp Glu Cys Val Glu Leu Cys Asn 
35 40 45 

Asp He He Arg Glu Glu Leu Glu Glu Lys Ala Gin Ser Ala Arg Ser 
50 55 60 

Ser Leu Pro Lys Pro Arg Glu He Leu Glu Val Leu Asp Gin Tyr Val 
65 70 75 80 

He Gly Gin Leu Arg Ala Lys Arg Thr Leu Ala Val Ala Val Tyr Asn 
85 90 95 

His Tyr Lys Arg He Glu Ser Arg Ser Lys Asn Asp Glu Val Glu Leu 
100 105 110 

Ala Lys Ser Asn He Leu Leu Val Gly Pro Thr Gly Ser Gly Lys Thr 
115 120 125 
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Leu Leu Ala Glu Thr Leu Ala Arg Leu Leu Asn Val Pro Phe Thr He 
130 135 140 



Ala Asp Ala Thr Thr Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val 
145 150 155 160 

Glu Asn He He Gin Lys Leu Leu Gin Lys Cys Asp Tyr Asp Val Glu 
165 170 175 

Lys Ala Gin Gin Gly He Val Tyr He Asp Glu He Asp Lys He Ser 
180 185 190 

Arg Lys Ser Glu Asn Pro Ser He Thr Arg Asp Val Ser Gly Glu Gly 
195 200 205 

Val Gin Gin Ala Leu Leu Lys Leu He Glu Gly Thr Val Ala Ser Val 
210 215 220 

Pro Pro Gin Gly Gly Arg Lys His Pro Gin Gin Glu Phe Leu Gin Val 
225 230 235 240 

Asp Thr Lys Asn He Leu Phe He Cys Gly Gly Ala Phe Ala Gly Leu 
245 250 255 

Asp Lys Val He Gin Ala Arg Ser Asn Asp Ala Gly Gly He Gly Phe 
260 265 270 

Gly Ala Lys Val Lys Ser Ser Glu Arg Lys Gin Glu Val Gly Lys He 
275 280 285 

Leu Ala Glu Val Glu Pro Glu Asp Leu He Lys Phe Gly Leu He Pro 
290 295 300 

Glu Phe Val Gly Arg Leu Pro Val Val Ala Thr Leu Glu Glu Leu Asp 
305 310 315 320 

Glu Pro Ala Leu He Lys He Leu Thr Glu Pro Lys Asn Ala He Thr 
325 330 335 

Lys Gin Phe Lys Lys Leu Phe Glu Met Glu Ser Val Glu Leu Glu Phe 
340 345 350 

Arg Pro Asp Ala Leu Ser Ala He Ala Lys Lys Ala Leu Lys Arg Lys 
355 360 365 

Thr Gly Ala Arg Gly Leu Arg Thr He Val Glu Ser Val Leu Leu Asp 
370 375 380 

Thr Met Tyr Glu Leu Pro Ser Gin Glu Asn Val Ser Lys Val Val Val 
385 390 395 400 

Asp Glu Ser Val He Glu His Lys Ser Glu Pro Tyr Leu He Tyr Gin 
405 410 415 

Ala Gin Pro Ala Pro Ala Lys Ala Ala Ser Gly Asp 
420 425 
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<210> 63 
<211> 205 
<212> PRT 

<213> Xanthomonas campestris 

<400> 63 

Val Thr Lys Ala Leu Asn Leu Val Pro Met Val Val Glu Gin Thr Ser 
15 10 15 

Arg Gly Glu Arg Ala Tyr Asp lie Tyr Ser Arg Leu Leu Lys Glu Arg 
20 25 30 

Leu lie Phe Leu Val Gly Pro lie Asp Asp His Met Ala Asn Val lie 
35 40 45 

Val Ala Gin Leu Leu Phe Leu Glu Ala Asp Asn Pro Glu Lys Asp lie 
50 55 60 

Ser lie Tyr lie Asn Ser Pro Gly Gly Val Val Thr Ala Gly Met Ala 
65 70 75 80 

lie Tyr Asp Thr Met Gin Tyr lie Lys Pro Asp Val Ser Thr lie Cys 
85 90 95 

Val Gly Gin Ala Ala Ser Met Gly Ala Leu Leu Leu Ala Ser Gly Ala 
100 105 110 

Ala Gly Lys Arg Tyr Ala Leu Pro Asn Ser Arg Val Met lie His Gin 
115 120 125 

Pro Leu Gly Gly Phe Gin Gly Gin Ala Thr Asp lie Asp lie His Ala 
130 135 140 

Arg Glu lie Leu Thr Leu Arg Ser Arg Leu Asn Glu lie Leu Ala Lys 
145 150 155 160 

His Thr Gly Gin Ser Leu Glu Thr lie Ala Arg Asp Thr Glu Arg Asp 
165 170 175 

Asn Phe Lys Ser Ala Val Asp Ala Gin Ala Tyr Gly Leu Val Asp Gin 
180 185 190 

Val Leu Glu Arg Arg Pro Glu Glu Ser He Gin Pro Ser 
195 200 205 



<210> 64 
<211> 191 
<212> PRT 

<213> Xanthomonas campestris 

<400> 64 

Val Gin Ala Pro Leu Gin He Glu Glu Phe Leu Met Thr His Ser Leu 
15 10 15 
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Ser Gly Lys Thr Val Ala Val Leu Ala Thr Ser Gly Phe Glu Gin Ser 
20 25 30 



Glu Leu Gin Glu Pro Lys Arg Leu Leu Glu Ser Trp Gly Ala Thr Val 
35 40 45 

Glu Val lie Ala Pro Gly Asp Asp Ala Gin lie Arg Gly Trp Asn His 
50 55 60 

Thr Asp Trp Gly Asp Ser Val Pro Val Asp Thr Pro Leu Ala Gin Ala 
65 70 75 80 

Lys Pro Asp Arg Tyr Asp Ala Leu Val Leu Pro Gly Gly Val lie Asn 
85 90 95 

Pro Asp Asn Leu Arg Thr Asn Ala Gin Ala lie Asp Phe lie Arg Ser 
100 105 110 

Val Ala Ala Ser Gly Lys Pro Val Ala Ala lie Cys His Gly Pro Trp 
115 120 125 

Leu Leu Val Glu Ser Gly Leu Val Arg Asp Arg Lys Val Thr Ser Trp 
130 135 140 

Pro Ser Val Lys Thr Asp Leu Ser Asn Ala Gly Gly Arg Trp Glu Asp 
145 150 155 160 

Ala Glu Val Val Val Asp Gly Gin Leu lie Thr Ser Arg Lys Pro Asp 
165 170 175 



Asp He Pro Ala Phe Thr Asp Ala Val Ala Lys Ala Leu Ala Ala 
180 185 190 



<210> 65 
<211> 658 
<212> PRT 

<213> Xanthomonas campestris 

<400> 65 

Met Phe Ser Lys Asp Leu Glu Gin Thr He Gly Gin Cys Tyr Lys Arg 
15 10 15 

Ala Arg Glu Ala Arg His Glu Phe Met Thr Val Glu His Leu Leu Leu 
20 25 30 

Ser Leu Leu Asp Asn Pro Ser Ala Gin Ala Val Leu Lys Ala Cys Gly 
35 40 45 

Ala Asp Gin Val Arg Leu His Thr Asp Leu Glu Gin Ala He Glu Ala 
50 55 60 

Ser Val Ser Arg Leu Ala Glu Asp Asp Gly Arg Asp Thr Gin Pro Thr 
65 70 75 80 
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Leu Gly Phe Gin Arg Val Leu Gin Arg Ala Val Tyr His Val Gin Ser 
85 90 95 



Ser Gly Lys Lys Glu Val Thr Gly Ala Asn Val Leu Val Ala He Phe 
100 105 110 

Gly Glu Lys Asp Ser His Ala Val Tyr Phe Leu Asn Gin Gin Asp He 
115 120 125 

Thr Arg Leu Asp He Val Asn Tyr Leu Ser His Gly He Ala Lys Leu 
130 135 140 

Gly Glu Asp Gly Glu Gin Pro Ser Ala Ser Asp Gly Glu Pro Lys Ser 
145 150 155 160 

Asp Ala Gly Glu Gly Glu Gly Lys Gly Asp Ala Leu Ala Glu Tyr Ala 
165 170 175 

Thr Asn Leu Asn Asp His Ala Arg Asn Gly Lys He Asp Pro Leu Val 
180 185 190 

Gly Arg Ala Asp Glu He Glu Arg Thr He Gin Val Leu Cys Arg Arg 
195 200 205 

Arg Lys Asn Asn Pro Leu Tyr Val Gly Glu Ala Gly Val Gly Lys Thr 
210 215 220 

Ala He Ala Glu Gly Leu Ala Lys Arg He Val Asp Ala Asp Val Pro 
225 230 235 240 

Glu Val Leu Ala Asp Ala Val He Phe Ser Leu Asp Leu Gly Ala Leu 
245 250 255 

Val Ala Gly Thr Lys Tyr Arg Gly Asp Phe Glu Lys Arg Leu Lys Gly 
260 265 270 

Val Leu Thr Ala Leu Lys Lys Val Pro Asn Ala Val Leu Phe He Asp 
275 280 285 

Glu He His Thr He He Gly Ala Gly Ser Ala Ser Gly Gly Thr Met 
290 295 300 

Asp Ala Ser Asn Leu He Lys Pro Ala Leu Ala Ser Gly Glu Leu Arg 
305 310 315 320 

Cys He Gly Ser Thr Thr Phe Gin Glu Tyr Arg Gly He Phe Glu Lys 
325 330 335 

Asp Arg Ala Leu Ala Arg Arg Phe Gin Lys He Asp He Val Glu Pro 
340 345 350 

Thr Val Gly Glu Thr Phe Glu He Leu Gin Gly Leu Lys Pro Lys Tyr 
355 360 365 

Glu Ala His His Gly Val Thr Tyr Ala Asp Asp Ala Leu Gin Ala Ala 
370 375 380 
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Val Asp Leu Ser Val Lys His He Gly Asp Arg Leu Leu Pro Asp Lys 
385 390 395 400 

Ala He Asp Val He Asp Glu Ala Gly Ala Arg Gin Arg Leu Leu Pro 
405 410 415 

Glu Gly Gin Arg Lys Glu Leu He Asp He Glu Glu He Glu Thr He 
420 425 430 

Val Ala Gin Asp Gly Ala Tyr Ser Gly Gin Ala Gly Gin Arg Asp Arg 
435 440 445 

Gin Gly Arg Ala Ala Ala Ser Gly Thr Gin Ser Gin Asp Gly Asp Leu 
450 455 460 

Arg Ala Glu Pro Gly Asp Arg Asn Ala Gly Trp Leu Asp Gin Ala Gly 
465 470 475 480 

Ala Leu Gly Pro Gly Gin Ser Gly Glu Ala Asp Arg Gin Leu Pro Val 
485 490 495 

Arg Trp Pro Asp Arg Cys Gly Gin Asp Arg Gly His Gin Ala Ala Arg 
500 505 510 

Ala Ala He Gly His Arg Ala Gly Ala Val Arg His Val Arg Val His 
515 520 525 

Gly Ser Ala Phe Asp Gin Pro Ser Asp Arg Cys Ala Ser Gly Leu Cys 
530 535 540 

Arg Phe Arg Ser Gly Arg Ser Ala Asp Arg Lys Asp Arg Gin Asp Ala 
545 550 555 560 

Ala Leu Arg Ala Ala Ala Gly Arg Gly Gly Glu Gly Ala Ser Gly His 
565 570 575 

Leu Gin His Pro Val Ala Gly His Gly Pro Arg His Pro His Arg Tyr 
580 585 590 

Gin Arg Ala Arg Ser Glu Leu Gin Glu Arg Asp Pro Gly Asp Asp Asp 
595 600 605 

Gin Arg Arg Cys His Ala Gly Leu Ala Ser Phe Asp Arg Phe His Gin 
610 615 620 

Ala Gly Ser Phe His Arg Cys Asp Gly He Asp Pro Pro Arg Phe His 
625 630 635 640 

Ala Gly Val Pro Gin Pro Ser Gly Cys Asp Arg Ala Val Pro Ala Ala 
645 650 655 

Gly Leu 



<210> 66 
<211> 325 
<212> PRT 
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<213> Xanthomonas campestris 

<400> 66 



Met Ala Arg lie Pro Ala Lys Gin Val Ser Ala Thr Asp Lys Asp Val 
15 10 15 

Leu Gin His Leu Glu Arg Asn Leu Lys Met Val lie Phe Gly Gin Asn 
20 25 30 

Pro Ala lie Glu Thr Leu Ala Gly Ser lie Lys Leu Ala Arg Ser Gly 
35 40 45 

Leu Ala Asn Pro Glu Lys Pro He Gly Asn Phe Leu Phe Ala Gly Pro 
50 55 60 

Thr Gly Val Gly Lys Thr Glu Val Thr Lys Gin Leu Ala Leu Gin Leu 
65 70 75 80 

Gly He Glu Leu Val Arg Phe Asp Met Ser Glu Tyr Met Glu Ala His 
85 90 95 

Ser He Ser Arg Leu He Gly Ala Pro Pro Gly Tyr Val Gly Phe Asp 
100 105 110 

Gin Gly Gly Leu Leu Thr Glu Lys He Val Lys Thr Pro His Cys Val 
115 120 125 

Leu Leu Leu Asp Glu Val Glu Lys Ala His Pro Asp He Phe Asn He 
130 135 140 

Leu Leu Gin Val Met Asp Arg Gly He Leu Thr Asp Thr Asn Gly Arg 
145 150 155 160 

Glu Ala Asn Phe Lys Asn Val He Leu Val Met Thr Thr Asn Ala Gly 
165 170 175 

Ala Thr Gin Ala Ser Arg Arg Ser He Gly Phe Thr Lys Gin Asp His 
180 185 190 

Ser Thr Asp Ala Met Glu Ser He Arg Arg Gly Phe Thr Pro Glu Phe 
195 200 205 

Arg Asn Arg Leu Asp Ala He Val Gin Phe Gin Pro Leu Gly Phe Asp 
210 215 220 

His He Leu Arg Val Val Asp Lys Phe He He Glu Leu Glu Met Leu 
225 230 235 240 

Leu Gin Glu Lys His Val Ser Leu Ser Ala Thr Pro Thr Ala Arg Asp 
245 250 255 

Trp Leu Ala Gin His Gly Phe Asp Pro Leu Met Gly Ala Arg Pro Met 
260 265 270 

Ser Arg Val He Gin Glu Lys He Lys Arg Pro Leu Ala Asp Glu Leu 
275 280 285 
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Leu Phe Gly Lys Leu Val Glu Gly Gly Arg Val Asn lie Asp Val Lys 
290 295 300 



Asp Gly Glu Leu Val Val Glu Ala His Pro Glu Pro Glu Arg Leu Leu 
305 310 315 320 

Pro Ala Thr Val Asp 
325 



<210> 67 
<211> 450 
<212> PRT 

<213> Xanthomonas campestris 

<400> 67 

Val Pro Leu Asp Glu lie Arg Arg Phe Val Ala Val Tyr Asn Ala Val 
15 10 15 

Lys Gin Ala Tyr Val Asp Pro Val Glu Asp Lys Lys Leu Met His Ala 
20 25 30 

Ala Val Arg Gly Leu Leu Ser Asp Leu Asp Pro His Ser Thr Tyr Phe 
35 40 45 

Asp Lys Glu Asp Ala Glu Ala Phe Asp Glu Gin Ala Thr Gly Ala Tyr 
50 55 60 

Asp Gly lie Gly Val Glu Leu Leu Gin Gin Gin Asp Asn Thr Leu Lys 
65 70 75 80 

Val lie Ala Pro lie Asp Asp Thr Pro Ala Ala Arg Ala Gly Val Lys 
85 90 95 

Ala Gly Asp Val He Val Ala He Asp Gly Lys Pro He Asp Ala Ser 
100 105 110 

Lys Ala Met Glu Pro Leu Arg Gly Glu Ser Gly Ser Lys Val Thr Leu 
115 120 125 

Thr He Val Arg Asp Lys Val Ala Lys Pro Phe Asp He Thr Leu Gin 
130 135 140 

Arg Glu Thr He Arg Val Ala Ser Val Arg Ser Lys Leu Leu Glu Pro 
145 150 155 160 

Gly Tyr Gly Tyr He Arg He Ser Thr Phe Gin Ala Asp Thr Gly Ala 
165 170 175 

Asp Phe Gin Lys Asn Leu Lys Gin Leu Gin Ala Gly Gly Lys Leu Arg 
180 185 190 

Gly Leu Val Leu Asp Leu Arg Ser Asn Pro Gly Gly Leu Leu Thr Ser 
195 200 205 
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Ala Val Gin Val Ala Asp Asp Leu Leu Asp Lys Gly Asn lie Val Ser 
210 215 220 



Thr Arg Gly Arg lie Ser lie Ser Asp Ala Lys Phe Asp Ala Thr Pro 
225 230 235 240 

Gly Asp Leu Leu Gly Gly Ala Pro Val Val Val Leu Val Asp Ala Gly 
245 250 255 

Ser Ala Ser Ala Ser Glu Val Leu Ala Gly Ala Leu Arg Asp Asn Gin 
260 265 270 

Arg Ala Arg lie lie Gly Ser Arg Thr Phe Gly Lys Gly Ser Val Gin 
275 280 285 

Thr Val Leu Pro Leu Asp Asn Gly Asp Ser Val Lys Leu Thr Thr Ala 
290 295 300 

Arg Tyr Tyr Thr Pro Ser Gly Lys Ser lie Gin Ala Ser Gly lie Val 
305 310 315 320 

Pro Glu Val Met Leu Thr Pro Glu Pro Gin Pro Gly Asp Ala Asp Val 
325 330 335 

Pro Ala Ser Leu Thr Asp Phe Ser Glu Ala Thr Leu Pro Gly His Leu 
340 345 350 

Arg Gly Asp Ala Glu Gly Glu Glu Gly Tyr Ser Ala Gly Asp Val Leu 
355 360 365 

Pro Gly Asp Gly Pro lie Asn Glu Ala Leu Ala Glu Leu Lys Gin Pro 
370 375 380 

Gly Ser Val Ala Lys Ala Gin Ala Ala Arg Lys Ala Lys Ala Gin Ala 
385 390 395 400 

Gin Lys Pro Lys Ala lie Lys Pro Thr Pro Glu Pro Lys Pro Ala Ala 
405 410 415 

Pro Arg Pro Pro Ala Ser Glu Gin Thr Thr Pro Ala Glu Pro Thr Asp 
420 425 430 

Lys Ala Lys Pro Ala Ala Pro Val Pro Ala Ala Val Pro Ala Glu Pro 
435 440 445 

Val Lys 



Met Thr Tyr Asn Val Ser Ala Ser Leu Lys Ala Gly Leu Leu Ala Leu 



450 



<210> 
<211> 
<212> 
<213> 



Xanthomonas campestris 



68 

727 

PRT 



<400> 



68 



150 



1 



5 



10 



15 



Val Leu Thr Thr Pro Met Ala Leu Leu Ala Arg Ala Asp Thr Ala Leu 
20 25 30 

Pro Ala Ala Ala Thr Pro Glu Gin Ala Thr Ala Thr Lys Leu Val Tyr 
35 40 45 

Gly Leu Leu Ser Asp Ser Arg Tyr Ala Tyr Arg Pro Arg Thr Leu Asp 
50 55 60 

Glu Ala Met Ser Lys Asp Val Phe Lys Arg Tyr Leu Glu Thr Leu Asp 
65 70 75 80 

Gly Gly Lys Gin Phe Phe Thr Gin Ala Asp Val Asp Ala Phe Ala Pro 
85 90 95 

Leu Gin Ala Gly Val Gly Asp Ala Leu Arg Gly Gly Asn Leu Glu Pro 
100 105 110 

Ala Phe Gin Val Phe Ser Val Tyr Lys Lys Arg Val Asp Gin Arg Val 
115 120 125 

Lys Tyr Ala Arg Glu Leu Leu Lys Gin Asp Phe Asp Phe Thr Gly Ser 
130 135 140 

Glu Lys Phe Glu Tyr Asp Arg Lys Asp Val Pro Trp Ala Ala Asp Asp 
145 150 155 160 

Lys Gin Leu Asp Val Leu Trp Arg Gin Ser Val Met Asn Asp Trp Leu 
165 170 175 

Arg Leu Lys Leu Ala Gly Lys Lys Ser Asp Asp He Arg Lys Thr Leu 
180 185 190 

Asp Lys Arg Tyr Ala Thr Leu Ala Asp Ser Val Asn Glu Leu Lys Ala 
195 200 205 

Glu Asp Ala Phe Gin Phe Phe Leu Asn Ala Tyr Thr Asn Ala Val Asp 
210 215 220 

Pro His Thr Asp Tyr Phe Thr Pro Arg Thr Ala Glu Asn Phe Asn Gin 
225 230 235 240 

Gin Met Ser Leu Ser Leu Glu Gly He Gly Ala Gin Leu Gin Lys Gin 
245 250 255 

Asp Asp Met Val Val He Arg Glu Val He Pro Gly Gly Pro Ala Ala 
260 265 270 

Val Asp Gly Thr Leu Lys Pro Gly Asp Arg He Val Gly Val Gly Gin 
275 280 285 

Thr Lys Ser Gly Ala He Glu Asp Val He Gly Trp Arg He Asp Asp 
290 295 300 

Val Val Ala Lys He Arg Gly Ser Lys Asp Thr Gin Val Arg Leu Glu 
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305 



310 



315 



320 



Tyr He Pro Ala Glu Leu Gly He Asp Gly Thr His Arg Thr Val Thr 
325 330 335 

Leu Thr Arg Gin Lys Val Arg Leu Ala Glu Gin Ala Ala Lys Gly Glu 
340 345 350 

Thr He Thr Leu Pro Ala Ser Gly Asp Val Pro Gin Arg Arg He Gly 
355 360 365 

He He Lys Leu Pro Gly Phe Tyr Gin Asp Phe Glu Gly Arg Arg Arg 
370 375 380 

Asn Ala Ala Asp Tyr Ala Ser Ala Thr Arg Asp Val Ala Lys Leu Leu 
385 390 395 400 

Ala Gly Phe Lys Ser Asp Lys Val Asp Gly Val Val Leu Asp Leu Arg 
405 410 415 

Asn Asn Gly Gly Gly Ser Leu Asp Glu Ala He Glu Leu Thr Gly Leu 
420 425 430 

Phe He Glu Gin Gly Pro Val Val Gin Val Arg Glu Ser Gly Gly Arg 
435 440 445 

Val Thr Val Asn Gly Asp Ser Asn Pro Lys Val Ala Trp Asp Gly Pro 
450 455 460 

Leu Gly Val Leu He Asn Arg Gly Ser Ala Ser Ala Ser Glu He Phe 
465 470 475 480 

Ala Gly Ala He Gin Asp Tyr Gly Arg Gly Leu Val He Gly Glu Thr 
485 490 495 

Thr Phe Gly Lys Gly Thr Val Gin Asn He Val Asp Leu Asp Arg Trp 
500 505 510 

Pro Ala Ala Glu Gly Gin Arg Tyr Gly Gin Val Lys Leu Thr He Ala 
515 520 525 

Gin Phe Phe Arg Val Ser Gly Ser Ser Thr Gin His Lys Gly Val Val 
530 535 540 

Pro Asp He Ala Phe Pro Ala Ser Val Asp Ala Thr Glu Phe Gly Glu 
545 550 555 560 

Ser Thr Tyr Asp Asn Ala Leu Pro Trp Thr Arg He Ala Ala Val Pro 
565 570 575 

His Thr Gin Tyr Gly Asn Phe Ala Pro Leu Leu Pro Lys Leu Gin Thr 
580 585 590 

Leu His Ala Thr Arg He Ala Ser Asp Lys Glu Phe Gin Trp Trp Glu 
595 600 605 

Glu Asp Val Lys Gin Phe Arg Asp Glu Lys Ala Lys Lys Tyr He Ser 
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610 



615 



620 



Leu Asn Glu Ala Glu 
625 

Arg Lys Asp Arg Gin 
645 

Pro Leu Ala Asp Asp 
660 

lie Val Lys Asp Thr 
675 

Pro Leu Leu His Glu 
690 

Leu Ser Lys Asp Gin 
705 

Ala Pro Gly Arg Trp 
725 



Arg Val Ala Glu Arg Gin 
630 635 

Gin Val Arg Lys Gin Leu 
650 

Ser Asp Asp Gly Leu Thr 
665 

Ala Arg Glu Lys Ala Ala 
680 

Ser Ala Ala lie Leu Ala 
695 

Pro Leu Ser Ala Gin Val 
710 715 

Ala Asp 



Lys Gin Asp Gin Gin 
640 

Gly Leu Pro Leu Asp 
655 

Gly Asn Glu Arg Asp 
670 

Glu Lys Arg Pro Asp 
685 

Asp Ala Leu Gly Leu 
700 

Leu Pro Gin Ser Thr 
720 



<210> 69 

<211> 803 

<212> PRT 

<213> Xanthomonas campestris 

<400> 69 

Val lie Val Leu Leu Gly Leu Val Leu Leu Ala Gly Gly Ala Trp Leu 

15 10 15 

Ala Thr Leu Gly Gly Ser Trp Tyr Tyr Ala Pro Ala Gly Leu Ala Met 
20 25 30 

Leu lie Ala Gly Val Leu Leu Phe Arg Gly Arg Asn Ala Gly Ala Trp 
35 40 45 

Trp Phe Ala Ala Val Val Ala Ala Thr Leu Leu Trp Thr Trp Trp Glu 
50 55 60 

Ser Gly Ser Asp Tyr Trp Arg Trp Val Pro Arg Leu Gly Leu He Val 
65 70 75 80 

Gly Leu Ala Phe Val Leu Ala Leu Leu Leu Pro Lys Leu Glu Arg Pro 
85 90 95 

Val Ser Arg Ala Val Ser Arg Ser Val Ala Gly Gly Leu Ala Val Val 
100 105 110 

Phe Val Val Ala Phe Ala Leu Ala Phe Val Pro Phe Gly He Thr Glu 
115 120 125 

Ala Glu Gly Ala Leu Thr Gin Val Ala Gly He Ala Ala Gly Val Val 
130 135 140 
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Asn Arg Pro Ala Asp Gly Ala Gin Pro Ala Gin Pro Ala Asn Ala Pro 
145 150 155 160 

Val Asp Asp Asp Trp Ala Ala Tyr Gly Arg Ser Gin Ala Gly Gin Arg 
165 170 175 

Tyr Ser Pro Leu Thr Gin He Asn Arg Asp Asn Val Ser Gin Leu Gin 
180 185 190 

Gin Ala Trp Val Phe His Thr Gly Asp Val Pro Thr Lys Arg Trp Gly 
195 200 205 

Ala Glu Thr Thr Pro Leu Lys Val Gly Asp Ser Leu Tyr Leu Cys Ser 
210 215 220 

Ala Arg Asn Gin Val He Ala Leu Asp Ala Ser Thr Gly Lys Gin Arg 
225 230 235 240 

Trp Arg Tyr Asp Pro Lys Val Lys Asp Glu Ala He Pro Tyr Thr Ala 
245 250 255 

Ala Cys Arg Gly Val Ser Tyr Tyr Glu Val Pro Thr Ala Ala Pro Ala 
260 265 270 

Ala Asn Asp Ala Ala Ala Ser Gin Ala Ala Thr Ala Pro Ala Leu Cys 
275 280 285 

Arg Thr Arg Val He Glu Gly Thr Leu Asp Gly Arg Leu He Ala Leu 
290 295 300 

Asp Ala Arg Thr Gly Thr Pro Cys Ala Asp Phe Gly Thr His Gly Gin 
305 310 315 320 

Val Asp He Thr Val Gly Met Gly Glu Thr Pro Pro Gly Tyr He Ser 
325 330 335 

He Asn Ser Pro Pro Ala He Val Arg Gly Val Val Val He Gly His 
340 345 350 

Gin Val Leu Asp Gly Gin Lys Arg Tyr Glu Pro Ser Gly Val He Gin 
355 360 365 

Gly Phe Asp Ala Val Thr Gly Gin Leu Arg Trp Ala Trp Asp Met Thr 
370 375 380 

His Pro Glu Trp Asn Gly Ala Pro Pro Pro Gly Gin Thr Trp Thr Arg 
385 390 395 400 

Gly Thr Pro Asn Met Trp Thr Thr Ala Ala Ala Asp Glu Gin Leu Gly 
405 410 415 

Tyr Val Tyr Leu Pro Met Gly Asn Ser Thr Ala Asp Tyr Trp Ser Ser 
420 425 430 

Ser Arg Thr Pro Pro Glu Asn Arg Tyr Ala Thr Ser Leu Val Ala Leu 
435 440 445 
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Asp Val Thr Thr Gly Lys Pro Val Trp Asn Phe Gin Thr Thr His lie 
450 455 460 

Asp Ala Trp Asp Tyr Asp Leu Gly Ser Gin Pro Ser Leu lie Asp Phe 
465 470 475 480 

Pro Lys Asp Gly Val Asn Val Pro Ala Val Leu Leu Pro Ser Lys Gin 
485 490 495 

Gly Glu Leu Tyr Val Leu Asp Arg Arg Thr Gly Glu Pro Leu Val Gly 
500 505 510 

Val Glu Glu Arg Ala Val Pro Gly Gly Gly Val Glu Pro Gin Met Arg 
515 520 525 

Tyr Lys Thr Gin Pro Phe Ser Leu Tyr His Thr Leu Arg Lys Pro Asp 
530 535 540 

Leu Thr Glu Arg Asp Met Trp Gly Met Thr Pro lie Asp Gin Leu Val 
545 550 555 560 

Cys Arg lie Gin Phe Arg Lys Ala Ser Tyr Lys Gly lie Tyr Thr Pro 
565 570 575 

Pro Glu Ala Asp Arg His Ser lie Glu Tyr Pro Gly Tyr Asn Gly Gly 
580 585 590 

Ser Asp Trp Gly Ser Val Ala Val Asp Pro His Arg Gly Val lie Val 
595 600 605 

Ala Asn Tyr Asn Asp Met Pro Asn Tyr Asn lie Leu Val Pro Arg Ala 
610 615 620 

Lys Ala Asp Lys Leu Gly Trp Ala Pro Arg Asp Gin Val Arg Gly Asp 
625 630 635 640 

Ala Gly Gly Ala Glu Gly Ala Gly Asp Pro Gin Ala Gly Thr Pro Tyr 
645 650 655 

Ala Val Asn Val Asn Ala Gly Trp Arg Leu Pro Phe Thr Lys Leu Leu 
660 665 670 

Cys Lys Gin Pro Pro Tyr Gly Gly lie Arg Ala lie Asp Leu Lys Ser 
675 680 685 

Gly Lys Thr Leu Trp Asp Arg Pro Phe Gly Ser Ala Arg Gly Asn Gly 
690 695 700 

Pro Phe Gly lie Arg Ser Gly Leu Pro lie Glu lie Gly Thr Pro Asn 
705 710 715 720 

Asn Gly Gly Ser Val Val Thr Ala Gly Gly Leu He Phe He Ala Ala 
725 730 735 

Ala Thr Asp Asp Leu He Arg Ala He Asp Leu Ala Thr Gly Lys Glu 
740 745 750 
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Leu Trp His Ala Lys Leu Pro Ala Gly Gly Gin Ala Asn Pro Met Val 
755 760 765 



Tyr Ala Tyr Gly Gly Arg Glu Tyr Leu Val lie Met Ala Ala Gly His 
770 775 780 

His Phe Met Glu Thr Pro Ala Gly Asp Ala Leu Val Ala Tyr Ala Leu 
785 790 795 ' 800 

Pro Gin Arg 
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